Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-1 77684 

(43)Date of publication of application : 12.07.1996 



(51)Int.CI. 




F02M 61/18 
F02M 61/18 
F02B 17/00 
F02B 23/10 
F02D 41/34 
F02M 61/10 




(21)Application number 


: 06-323103 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


26.12.1994 


(72)Inventor : 


OYAMA TAKASHIGE 








FUJIEDA MAMORU 








SHIRAISHI TAKUYA 








NOGI TOSHIJI 








OSUGA MINORU 



(54) FUEL INJECTION VALVE AND INTERNAL COMBUSTION ENGINE DEVICE PROVIDED WITH 
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(57)Abstract: 

PURPOSE: To perform stable combustion over a wide 
operating range further to reduce a harmful component in 
exhaust gas. 

CONSTITUTION: In a fuel injection valve 80, a spread 
atomized angle can be changed of fuel injected from this 
fuel injection valve. The fuel injection valve 80 is mounted in 
a cylinder 17 so as to directly inject fuel from this fuel 
injection valve 80 into a cylinder chamber 12. The spread 
atomized angle of fuel is widened with fuel from the fuel 
injection valve 80 facing in a direction of a terminal of a 
spark plug 40, to form a good mixture in the vicinity of this 
terminal, at partial load time, and the spread angle of fuel is 
narrowed also to advance the fuel injection timing with 
mixing in air accelerated, at high load time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The narrow angle spraying position where it has the following, and the aforementioned fuel 
flows [ position / the aforementioned valve element ] at the aforementioned path for narrow angle 
spraying, and this fuel does not flow at the aforementioned path for wide angle spraying, In between 
the wide angle spraying position where this fuel flows at this fuel path for wide angle spraying, and 
the valve-closing positions where this fuel does not flow at this fuel path for narrow angle spraying 
at this fuel path for wide angle spraying possible [ movement ] It is the fuel injection valve which the 
valve element move space of the aforementioned valve casing is formed, and injects the fuel for 
internal combustion engines characterized by the ability of the aforementioned valve element 
centering-control means to move the aforementioned valve element between the aforementioned 
narrow angle spraying position, the aforementioned wide angle spraying position, and the 
aforementioned valve-closing position. Valve casing by which the valve element move space 
currently formed while being the fuel path where one edge serves as a fuel entrance, and the other- 
end section serves as a fuel exhaust nozzle, and this fuel path is established in the interior. The 
valve element arranged possible [ movement ] in the aforementioned valve element move space in 
the aforementioned valve casing. A valve element centering-control means to adjust the position of 
the aforementioned valve element in the aforementioned valve element move space. The path for 
narrow angle spraying where the degree of angle of divergence of the fuel which will be sprayed as 
the aforementioned fuel path currently formed in ****** and the aforementioned valve casing if it 
passes along this turns into a specific angle defined beforehand, and the path for wide angle 
spraying where the degree of angle of divergence of the fuel which will be sprayed if it passes along 
this becomes larger than this specific angle. 

[Claim 2] It is the shaft (it considers as an injection medial axis hereafter.) of imagination which was 
equipped with the following and has turned to the direction where the aforementioned space outlet 
side path is fixed, one path among the paths which were divided into two just before reaching the 
aforementioned valve element move space, and were been alike and divided into two It is formed so 
that the fuel which flowed into the aforementioned valve element move space from there may circle 
in the aforementioned injection medial axis as a center, the path of another side It is formed so that 
the revolution force of fuel in which the fuel which flowed into this valve element move space from 
there flows in from one [ this ] path, and is circling in this valve element move space may be 
weakened. The fuel injection valve according to claim 1 characterized by for aforementioned one 
path having accomplished the aforementioned path for wide angle spraying, and the path of 
aforementioned another side having accomplished the aforementioned path for narrow angle 
spraying. The space entrance-side path which leads the aforementioned fuel in the aforementioned 
valve element move space from the aforementioned fuel entrance as the aforementioned fuel path. 
The space outlet side path which leads the aforementioned fuel in this valve element move space to 
the aforementioned fuel outlet. 

[Claim 3] it has the following and two or more aforementioned space outlet side paths are formed — 
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having — each edge — the aforementioned fuel outlet — forming — some groups among two or 
more of these space outlet side paths — a space outlet side path The shaft of imagination which 
has turned to the fixed direction (it considers as an injection medial axis hereafter.) It is extended in 
the direction which accomplishes the specific angle which it received and was defined beforehand, 
the space outlet side path of other remaining groups It is the fuel injection valve according to claim 
1 characterized by the outlet side path of a group besides the above having accomplished the 
aforementioned path for wide angle spraying by being extended in the direction which accomplishes 
a larger angle than this specific angle to this injection medial axis, and the space outlet side path of 
the former Norikazu group accomplishing the aforementioned path for narrow angle spraying. The 
space entrance-side path which leads the aforementioned fuel in the aforementioned valve element 
move space from the aforementioned fuel entrance as the aforementioned fuel path. The space 
outlet side path which leads the aforementioned fuel in this valve element move space to the 
aforementioned fuel outlet. 

[Claim 4] The four stroke cycle engine which has the piston which carries out both-way movement 
inside a cylinder and this cylinder, and the ignition plug which scatters sparks inside this cylinder, A 
fuel injection valve according to claim 1 , 2, or 3 and a fueHnjection-timing regulation means to 
adjust the stage when fuel is injected from the aforementioned fuel injection valve, A fuel-oil- 
consumption operation means to calculate the fuel oil consumption injected from the 
aforementioned fuel injection valve, While directing to change the stage to inject fuel from the 
aforementioned fuel injection valve to the aforementioned fuel-injection-timing regulation means 
according to whether the aforementioned fuel oil consumption which the aforementioned fuel-oil- 
consumption operation means calculated became the value defined beforehand It has the control 
means it is directed that change the position of the aforementioned valve element to the 
aforementioned valve element centering-control means of the aforementioned fuel injection valve, 
the aforementioned fuel injection valve Internal combustion engine equipment characterized by being 
prepared in this cylinder so that the fuel injected when fuel can be injected directly into the interior 
of the aforementioned cylinder and the aforementioned valve element is located in the 
aforementioned wide angle spraying position may go in the direction of the terminal of the 
aforementioned ignition plug. 

[Claim 5] The aforementioned four stroke cycle engine is internal combustion engine equipment 
according to claim 4 which the aforementioned piston carries out both-way movement, and is 
characterized by having the mirror cycle execution means which makes the expansion stroke in this 
expansion process larger than the compression stroke in this pressing operation in the process 
which repeats an inhalation-of-air process, a pressing operation, an expansion process, and an 
exhaust air process. 

[Claim 6] Internal combustion engine equipment according to claim 4 or 5 which is equipped with the 
catalyst which removes the injurious ingredient in the exhaust gas exhausted from the 
aforementioned four stroke cycle engine, and is characterized by having the metal ion exchange 
zeolite catalyst and the platinum alumina system catalyst as the aforementioned catalyst. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6. ipdl.jpo.go.jp... 09/04/15 



Page 1 of 1 6 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel injection valve which injects direct fuel in 
the cylinder of a four stroke cycle engine, and internal combustion engine equipment equipped with 
this fuel injection valve. 
[0002] 

[Description of the Prior Art] Conventionally, as an internal combustion engine which injects fuel 
directly into a cylinder, there are some which are indicated by JP,60-30420,A, for example. 
[0003] This internal combustion engine is equipped with the fuel injection valve by which the 
direction of fuel injection was turned in the direction of an ignition plug, and the air-injection valve 
which injects air so that it may interfere in the fuel with which it is injected from this fuel injection 
valve. With this technology, when few at the time of a low load, i.e., fuel oil consumption, while 
injecting fuel toward an ignition plug from a fuel injection valve, realization of thin combustion and 
pumping loss reduction are aimed at by injecting air from an air-injection valve and supplying fuel 
intensively into this fuel, around an ignition plug. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with such conventional technology, there is a 
trouble that an air-injection valve will be needed and a manufacturing cost will increase separately. 
Moreover, to make eccrisis of unburnt hydrocarbon as low as possible is desired as an antipollution 
measure in recent years. 

[0005] such [ this invention ] a conventional trouble — paying one's attention — ** — it is **, and 
it aims at offering the fuel injection valve which can realize stable combustion over a latus operating 
range, and internal combustion engine equipment equipped with this, suppressing the increase in a 
manufacturing cost as much as possible, and suppressing eccrisis of unburnt hydrocarbon as low as 
possible 
[0006] 

[Means for Solving the Problem] Valve casing by which the valve element move space currently 
formed as the fuel injection valves for attaining the aforementioned purpose are the fuel path where 
one edge serves as a fuel entrance, and the other-end section serves as a fuel exhaust nozzle, and 
this fuel path is established in the interior, The valve element arranged possible [ movement ] in the 
aforementioned valve element move space in the aforementioned valve casing, A valve element 
centering-control means to adjust the position of the aforementioned valve element in the 
aforementioned valve element move space, The path for narrow angle spraying where the degree of 
angle of divergence of the fuel which will be sprayed as the aforementioned fuel path currently 
formed in ****** and the aforementioned valve casing if it passes along this turns into a specific 
angle defined beforehand, The narrow angle spraying position where it has the path for wide angle 
spraying where the degree of angle of divergence of the fuel which will be sprayed if it passes along 
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this becomes larger than this specific angle, and the aforementioned fuel flows [ position / the 
aforementioned valve element ] at the aforementioned path for narrow angle spraying, and this fuel 
does not flow at the aforementioned path for wide angle spraying, In between the wide angle 
spraying position where this fuel flows at this fuel path for wide angle spraying, and the valve- 
closing positions where this fuel does not flow at this fuel path for narrow angle spraying at this fuel 
path for wide angle spraying possible [ movement ] The valve element move space of the 
aforementioned valve casing is formed, and the aforementioned valve element centering-control 
means is characterized by the ability to move the aforementioned valve element between the 
aforementioned narrow angle spraying position, the aforementioned wide angle spraying position, and 
the aforementioned valve-closing position. 

[0007] The space entrance-side path where the aforementioned fuel injection valve leads the 
aforementioned fuel in the aforementioned valve element move space from the aforementioned fuel 
entrance as the aforementioned fuel path here, It is the shaft (it considers as an injection medial 
axis hereafter.) of imagination which had the space outlet side path which leads the aforementioned 
fuel in this valve element move space to the aforementioned fuel outlet, and has turned to the 
direction where the aforementioned space outlet side path is fixed. It considers as a center and is 
formed in the shape of a cylinder, the aforementioned space entrance-side path one path among the 
paths which were divided into two just before reaching the aforementioned valve element move 
space, and were been alike and divided into two It is formed so that the fuel which flowed into the 
aforementioned valve element move space from there may circle in the aforementioned injection 
medial axis as a center, the path of another side It is formed so that the revolution force of fuel in 
which the fuel which flowed into this valve element move space from there flows in from one [ this ] 
path, and is circling in this valve element move space may be weakened. It may be characterized by 
for aforementioned one path having accomplished the aforementioned path for wide angle spraying, 
and the path of aforementioned another side having accomplished the aforementioned path for 
narrow angle spraying. 

[0008] Moreover, the space entrance-side path where the aforementioned fuel injection valve leads 
the aforementioned fuel in the aforementioned valve element move space from the aforementioned 
fuel entrance as the aforementioned fuel path, It has the space outlet side path which leads the 
aforementioned fuel in this valve element move space to the aforementioned fuel outlet, the 
aforementioned space outlet side path more than one are formed — having — each edge — the 
aforementioned fuel outlet — forming — some groups among two or more of these space outlet 
side paths — the shaft (it considers as an injection medial axis hereafter.) of imagination which has 
turned to the direction where a space outlet side path is fixed It is extended in the direction which 
accomplishes the specific angle which it received and was defined beforehand, the space outlet side 
path of other remaining groups It may be characterized by having been extended in the direction 
which accomplishes a larger angle than this specific angle to this injection medial axis, for the space 
outlet side path of the former Norikazu group having accomplished the aforementioned path for 
narrow angle spraying, and the outlet side path of a group besides the above having accomplished 
the aforementioned path for wide angle spraying. 

[0009] Moreover, the internal combustion engine equipment for attaining the aforementioned 
purpose The four stroke cycle engine which has the piston which carries out both-way movement 
inside a cylinder and this cylinder, and the ignition plug which scatters sparks inside this cylinder, 
The aforementioned fuel injection valve and a fuel-injection-timing regulation means to adjust the 
stage when fuel is injected from the aforementioned fuel injection valve, A fuel-oil-consumption 
operation means to calculate the fuel oil consumption injected from the aforementioned fuel 
injection valve, While directing to change the stage to inject fuel from the aforementioned fuel 
injection valve to the aforementioned fuel-injection-timing regulation means according to whether 
the aforementioned fuel oil consumption which the aforementioned fuel-oil-consumption operation 
means calculated became the value defined beforehand It has the control means it is directed that 
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change the position of the aforementioned valve element to the aforementioned valve element 
centering-control means of the aforementioned fuel injection valve, the aforementioned fuel 
injection valve It is characterized by being prepared in this cylinder so that the fuel injected when 
fuel can be injected directly into the interior of the aforementioned cylinder and the aforementioned 
valve element is located in the aforementioned wide angle spraying position may go in the direction 
of the terminal of the aforementioned ignition plug. 

[0010] Here, the aforementioned piston may carry out both-way movement, and the aforementioned 
four stroke cycle engine of the aforementioned internal combustion engine equipment may have the 
mirror cycle execution means which makes the expansion stroke in this expansion process larger 
than the compression stroke in this pressing operation in the process which repeats an inhalation- 
of-air process, a pressing operation, an expansion process, and an exhaust air process. 
[0011] 

[Function] The breadth spray angle of fuel injection timing of fuel or fuel has the relation of the 
hydrocarbon concentration regularity exhausted from an engine. Moreover, there is a fixed relation 
to the transformation efficiency of a catalyst and the hydrocarbon concentration in exhaust gas. 
Then, **** is investigated for these relations and the toxic substance in **** which controls the 
breadth spray, angle of fuel injection timing of fuel or fuel, and exhaust gas can be efficiently 
removed using the fuel injection valve of this invention. 

[0012] Moreover, cylinder injection of fuel is performed in this invention. For this reason, since it is 
avoidable that fuel adheres to the inside of an inlet pipe or the upper surface of an inhalation-of-air 
bulb, the target fuel quantity can be certainly supplied to the cylinder interior of a room at the 
target stage. Furthermore, an antiknock property can also be raised, while being able to raise a 
restoration air content and being able to raise an engine output by having avoided that fuel adheres 
to the inside of an inlet pipe, or the upper surface of an inhalation-of-air bulb, as a result of losing 
the need of raising compression temperature, in order to gather the evaporation rate of fuel. 
[0013] Moreover, at the time of a partial load, since fuel injection timing is brought forward and 
mixture with air is promoted while the breadth spray angle of fuel is made large, and the fuel from a 
fuel injection valve makes it suitable in the direction of the terminal of an ignition plug, forms a good 
gaseous mixture near [ this ] the terminal and narrowing the degree of angle of divergence of fuel at 
the time of a heavy load, even if it does not prepare a fuel injection valve separately, stable 
combustion can be planned over a latus operating range like the conventional technology. 
[0014] 

[Example] Hereafter, the various examples concerning this invention are explained using a drawing. 
First, the internal combustion engine equipment concerning this invention is explained. 
[0015] Drawing 1 shows the internal combustion engine (engine) of this example, and the example of 
composition of the circumference of an engine. The engine of this example is the 4-cylinder mirror 
cycle formula gasoline engine 10. A suction port 13 and the exhaust air port 14 are formed in the 
cylinder head of an engine 10, and the inlet pipe 20 and the exhaust pipe 30 are connected to it at 
each. The fuel injection valve 80 and the ignition plug 40 are further formed in the cylinder head. 
The inhalation-of-air bulb 15 is formed in a suction port 13, and the exhaust air bulb 16 is formed in 
the exhaust air port 14. The throttle valve 21 for adjusting the flow rate of the air passing through 
the inside here is formed in the inlet pipe 20. On the other hand, the catalytic converter 31 for 
removing an injurious ingredient from the exhaust gas passing through the inside here is formed in 
the exhaust pipe 30. The water jacket 18 containing cooling water is formed in the periphery of a 
cylinder 17. This water jacket 18 is connected with the radiator in the pipe so that cooling water 
may circulate between radiators (not shown). 

[0016] The pumping bulb drive 50 is connected to the inhalation-of-air bulb 15 and the exhaust air 
bulb 1 6. Moreover, the fuel distributor (fuel-injection-timing regulation means) 60 for adjusting the 
flow rate and supply stage of fuel which are supplied for every cylinder is connected to the fuel 
injection valve 80 of each cylinder. The throttle valve 21 is connected with the accelerator pedal 23 
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with the wire 22 so that the control input of an accelerator pedal 23 may be interlocked with and it 
may operate. The ignition plug drive circuit 41 is connected to the ignition plug 40. The control unit 
(ECU) 90 which outputs a control signal to these is connected to the pumping bulb drive 50, the fuel 
distributor 60, the fuel injection valve 80, and the ignition plug drive circuit 41. 
[0017] The air meter 91 which detects the mass flow rate A of the air passing through this is 
formed in the inlet pipe 20. On the other hand, exhaust gas temperature 94 [ a total of] which 
detects the temperature of the exhaust gas Tg passing through this is formed in the exhaust pipe 
30. Moreover, the cooling water thermometer 93 which detects the temperature of cooling water Tw 
is formed in the water jacket 18. Throttle opening 92 [ a total of] which detects the opening is 
formed in the throttle valve 21. Engine speed 95 [ a total of ] which detects this rotational 
frequency (engine speed) is formed in the crankshaft (not shown) of an engine 10. 
[0018] An air meter 91, throttle opening 92 [ a total of ], the cooling water thermometer 93, and 
exhaust gas temperature 94 [ a total of ] are connected with the control unit 90 so that the 
detecting signal in these meters can be outputted to a control unit 90. A control unit 90 is an A/D 
converter (it is not illustrated.) which is the so-called microcomputer and changes each meters 91 
and 92 and the analog signal from — into a digital signal. ROM various programs etc. are 
remembered to be (it is not illustrated.) CPU which performs various operations based on the 
program memorized by ROM (it is not illustrated.) RAM which memorizes temporarily the detection 
result from each meter, the result of an operation by CPU, etc. (it is not illustrated.) etc. — it is had 
and constituted This control unit 90 constitutes the control means which output a control signal to 
the distributor 60 and fuel injection valve 80 grade which are the fuel-oil-consumption operation 
means and the fuel-injection-timing regulation means of calculating fuel oil consumption. 
[0019] The inlet pipe 20 is formed in the shape of a straight line in about 13 suction port of an 
engine 10, as shown in drawing 2 . Here, the radius of curvature R of an inlet pipe 20 and the 
relation of pressure loss to about 13 suction port become like drawing 3 . That is, when the radius of 
curvature R of an inlet pipe 20 is set to 10cm, most pressure loss in an inlet pipe 20 is set to 
1x103Pa which is the minimum value, and pressure loss does not almost become small even if it 
enlarges more than this and radius of curvature R. pressure loss in case radius of curvature R is 
10cm, and the value of 1x103Pa — completely — ** — the output of an engine 10 is not affected, 
so that you may say Then, in this example, the radius of curvature R of the inlet pipe 20 in about 13 
suction port is slightly enlarged from 10cm, breakaway of an air flow is avoided, and pressure loss is 
reduced as much as possible. Consequently, the restoration air content to an engine 10 becomes 
large, and the output of an engine 10 improves. 

[0020] In this example, as shown in drawing 4 , per breath cylinder, the inhalation-of-air bulb 1 5, and 
every two exhaust air bulbs 16 (in this drawing, only the inhalation-of-air bulbs 15a and 15b are 
drawn.) are formed, respectively. The pumping bulb drive 50 operates these bulbs 15 and 16 at a 
proper stage. The cam shaft 51 with which the pumping bulb drive 50 is connected through the 
crankshaft (not shown) and timing chain of an engine 10, The cam 52 rotated by rotation of this cam 
shaft 51, and the rocker arms 53a and 53b to which one edge contacts the peripheral surface of a 
cam 52, and the other-end section contacts the stem head of Bulbs 15a and 15b, It has the rocker 
shafts 54a and 54b which support rocker arms 53a and 53b to a rockable. Rocker arms 53a and 53b 
are that one edge rocks in accordance with the peripheral surface of a cam, and the other-end 
section pushes the stem head of Bulbs 15a and 15b, and they are operating Bulbs 15a and 15b. The 
amount of lifts and the timing of operation of Bulbs 15a and 15b can be adjusted by changing the 
profile of this cam 52. In addition, about the timing of a bulb of operation, it mentions later. 
Moreover, although the drive of the exhaust air bulb 1 6 is not drawn on drawin g 1 and drawing 4 , 
fundamental structure is the same as the drive of the inhalation-of-air bulb 15 shown in drawing 4 . 
[0021] In this example, as shown in drawing 4 , the fuel injection valve 80 is arranged so that direct 
fuel can be injected in the cylinder room 12 of an engine 10. By the suction-port fuel-injection 
method looked at by the general gasoline engine, as a result of fuel's adhering to the inside of an 
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inlet pipe 20, or the upper surface of the inhalation-of-air bulb 15, fuel of the target amount cannot 
be sent to the cylinder interior of a room at the target time, but a bird clapper has combustion of 
the cylinder interior of a room unstably. As the fuel which stayed on the upper surface of the 
inhalation-of-air bulb 15 when the lift of the inhalation-of-air bulb 15 was small especially (1.8mm or 
less) goes into the cylinder interior of a room intermittently, combustion becomes unstable and it is 
shown in drawing 5 , the inclination for engine rotation to become unstable is high. Then, in this 
example, cylinder injection of fuel of fuel was performed and it has avoided that fuel adheres to the 
inside of an inlet pipe 20, or the upper surface of the inhalation-of-air bulb 15. furthermore — this 
example — the time of the inhalation-of-air process at the time of low rotation — operation of one 
[ among two inhalation-of-air bulbs 1 5a and 1 5b ] inhalation-of-air bulb 1 5b — temporary — 
stopping — inhalation-of-air bulb 15a of another side — opening — the cylinder interior of a room - 
- a revolution style is formed in 12 and promotion of combustion is aimed at Consequently, as 
shown in drawing 5 , in this example, the engine speed at the time of an idling is what was stabilized 
very much. 

[0022] The fuel injection valve 80 has the wrap valve casing 81 for these while a valve element 86, 
the centering-control machine 87 which adjusts the position of a valve element 86, and the fuel 
paths 82 and 83 and the valve element move space 85 are formed, as shown in drawing 6 . One edge 
serves as a fuel entrance (not shown), and, as for the fuel paths 82 and 83, the other-end section 
serves as the fuel exhaust nozzle 84. In the middle of these fuel paths 82 and 83, the valve element 
move space 85 is formed and fuel flows in also in this valve element move space 85. That is, a part 
of valve element move space 85 is bearing the duty as a fuel path. The path (it considers as a valve 
element space outlet side path hereafter.) 83 from the valve element move space 85 to the fuel 
exhaust nozzle 84 is formed in the shape of a cylinder. The path (it considers as a valve element 
space entrance-side path hereafter.) 82 from the fuel entrance to the valve element move space 85 
is divided into two just before reaching the valve element move space 85. One path (it considers as 
path for wide angle spraying hereafter.) 82a was perpendicularly extended to the medial axis C of 
the cylinder-like outlet side path 83 among the paths 82a and 82b divided into these two, and path 
(it considers as path for narrow angle spraying hereafter.) 82b of another side is extended in the 
direction which makes an obtuse angle to the medial axis of the outlet side path 83. The valve- 
closing position where a valve element 86 closes the valve move space side vent of the valve 
element space outlet side path 83, The wide angle spraying position which closes the valve element 
move space side vent of path 82b for narrow angle spraying while opening the valve element move 
space side vent of path 82a for wide angle spraying (state of drawing 6 ), It is prepared in the narrow 
angle spraying position (state of drawing 7 ) in which the valve element move space side vent of 
path 82a for wide angle spraying and the valve element move space side vent of path 82b for narrow 
angle spraying are opened in the valve element move space 85 possible [ movement ]. The 
centering-control machine 87 has small stepping motor 87a which the control signal from ECU90 
inputs, and stopper 87b which operates by the drive of this stepping motor 87a. The stopper 87b 
contacts a valve element 86, and the centering-control machine 87 locates a valve element 86 in 
the target position. Specifically, the centering-control machine 87 is located in the valve-closing 
position, wide angle spraying position, and narrow angle spraying position which mentioned the valve 
element 86 above according to the signal from ECU90. 

[0023] When the valve element 86 is located in a valve-closing position, fuel cannot flow from the 
valve element move space 85 to the outlet side path 83, and fuel injection is not carried out from a 
valve 80. When the valve element 86 is located in a wide angle spraying position, only path 82a for 
wide angle spraying extended in the perpendicular direction to the outlet side path 83 is open. 
Therefore, if fuel comes out from this path 82for wide angle spraying a, fuel will serve as a 
revolution style in the valve element move space 85, and it will be injected in the shape of a cone 
from the fuel-injection mouth 84 through the outlet side path 83. Moreover, when the valve element 
86 is located in the position for narrow angle spraying, path 82a for wide angle spraying and path 82b 
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for narrow angle spraying are open. Since path 82b for narrow angle spraying is extended in the 
direction which accomplishes an obtuse angle to the outlet side path 83, the revolution force of the 
fuel which came out of path 82for wide angle spraying a can be weakened. Therefore, the direction 
when the breadth spray angle of the fuel which came out of the fuel-injection mouth 84 is located in 
a narrow angle spraying position rather than the time of the valve element 86 being located in a wide 
angle spraying position becomes narrow. Concretely, as shown in drawing 6 , the breadth spray angle 
of fuel when the valve element 86 is located in a wide angle spraying position becomes 120 degrees, 
and the breadth spray angle of fuel when the valve element 86 is located in a narrow angle spraying 
position becomes 60 degrees. 

[0024] Since it is a 4-cylinder engine as the engine 10 of this example was mentioned above, the 
fuel injection valve 80 80, i.e., a total of four fuel injection valves, is formed for every cylinder. As 
shown in drawing 1 , the distributor 60 which distributes a fuel tank (not shown) and the fuel from a 
fuel pump (not shown) to each fuel injection valve 80 is formed in the upstream of each fuel 
injection valve 80. 

[0025] The distributor 60 is equipped with the plunger drive 70 which carries out both-way 
movement, rotating the distributor casing 61, the plunger 66 which carries out both-way movement, 
rotating the inside of this casing 61 , and a plunger 66 as shown in drawing 1 1 , the fuel-flow 
regulatory mechanism 68 for adjusting the amount of the fuel supplied to each fuel injection valve 
80, and the fuel-injection-timing regulatory mechanism 76 which adjusts the supply stage of the fuel 
supplied to each fuel injection valve 80. 

[0026] Four fuel outlets 63a, — , 63d (shown in drawing 13 .) where the distributor casing 61 leads to 
each fuel injection valves 80a, — , 80d from the plunger move space 65, one fuel entrance 62 which 
leads to this plunger move space 65, and plunger move space 65 are formed. The casing fuel 
entrance 62 is connected with the fuel pump which is not illustrated. A plunger 66 constitutes the 
shape of a cylinder and the fuel main path 67 is formed in the part applicable to the medial axis. Fuel 
entrance 67a which leads the fuel which has flowed in the plunger move space 65 from the fuel 
entrance 62 of the distributor casing 61 in the fuel main path 67 of a plunger 66 is formed in one 
edge of the fuel main path 67, and fuel discharge mouth 67b for returning the fuel which entered in 
the fuel main path 67 to a fuel tank (not shown) is formed in the other-end section. From the middle 
of the fuel main path 67, the plunger fuel outlets 67c and 67d which lead to the casing fuel outlets 
63a, — , 63d are formed. As these plunger fuel outlets 67c and 67d, there are first fuel outlet 67c 
and the 67d of the second fuel outlets, and Both 67c and 67d are symmetrical as a center, and have 
shifted the medial axis of a plunger 66 in the direction in which the medial axis of a plunger 66 is 
extended a little. 

[0027] The cam disk 71 by which the plunger drive 70 is being fixed to the edge of a plunger 66, The 
roller 72 which touches the front face from the periphery of the cam disk 71, and the roller support 
plate 73 supported possible [ rotation of this roller 72 ], The cam shaft 74 connected with the 
crankshaft of an engine 10 through the timing belt etc.. It has the connection rod 75 with which one 
edge is connected possible [ movement in the direction of a medial axis of a plunger 66 ] to a cam 
shaft 74, and the other-end section is being fixed to the cam disk 71. One revolution of a crankshaft 
connects the crankshaft and cam shaft 74 of an engine 10 so that a cam shaft 74 may rotate two 
times. Therefore, one revolution of the crankshaft of an engine 10 rotates a plunger 66 two times 
focusing on the medial axis through a cam shaft 74, the connection rod 75, and the cam disk 71. 
Four heights 71a and 71b and — are formed in the front face from the periphery of the cam disk 71. 
The roller 72 is arranged so that these heights 71a and 71b and — may be contacted. Therefore, if 
a cam shaft 74 makes one revolution, the plunger 66 currently fixed to the cam disk 71 and this will 
carry out both-way movement 4 times, rotating one time. 

[0028] the electromagnetism which carries out both-way movement of flow-regulation ring 68a in 
which both-way movement is possible between the position which the fuel-flow regulatory 
mechanism 68 accomplishes annular so that the periphery of the cylinder-like plunger 66 may be 
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touched, and closes plunger fuel discharge mouth 67b, and the position in which fuel discharge 
mouth 67b is opened, and this ring 68a — solenoid 68b and this electromagnetism — it has 
connection rod 68c of solenoid 68b and flow-regulation ring 68a to connect 
[0029] The first injection position which takes up the 67d of the second fuel outlets of a plunger 
while the fueHnjection-timing regulatory mechanism 76 accomplishes annular so that the periphery 
of the cylinder-like plunger 66 may be touched, and opening first fuel outlet of plunger 67c, The 
fueHnjection-timing regulation ring 77 in which both-way movement is possible between the second 
injection positions of a plunger in which the 67d of the second fuel outlets of a plunger is opened 
while closing first fuel outlet of plunger 67c, the electromagnetism which carries out both-way 
movement of this ring 77 — a solenoid 78 and this electromagnetism — it has the connection rod 
79 which connects a solenoid 78 and the fuel-injection-timing regulation ring 77 As shown in the 
fuel-injection-timing regulation ring 77 at drawing 13 , the run through-holes 77a, — , 77d which lead 
to each fuel outlets 63a, — , 63d of casing 61 at the time of the first injection position are formed. 
[0030] While the fuel distributor 60 introduces fuel in the plunger move space 65 from the casing 
fuel entrance 62, it makes the fuel which flowed in the plunger move space 65 flow out of the casing 
fuel outlets 63a, — , 63d through the run through-holes 77a, — , 77d of the fuel main path 67 of a 
plunger 66, and the fuel-injection-timing regulation ring 77 by both-way movement of the plunger 66 
by rotation of a cam shaft 74. It becomes settled by angle of rotation of a plunger 66 to casing 61 
whether fuel is made to flow out of which fuel outlet among two or more casing fuel outlets 63a, — , 
63d. As shown in drawing 13 , by rotation of a plunger 66, the fuel distributor 60 is the order of fuel 
injection valve 80for 1st cylinder a, fuel injection valve 80for third cylinder c, 80d of fuel injection 
valves for the 4th cylinder, and fuel injection valve 80b for the 2nd cylinder, and distributes the fuel 
from a fuel tank to these fuel injection valves. 

[0031] The fuel quantity which flows out of the casing fuel outlets 63a, — , 63d is adjusted by the 
fuel-flow regulatory mechanism 68. The fuel which has flowed into the plunger fuel main path 67 
from plunger fuel entrance 67a can flow also out of plunger fuel discharge mouth [ besides the 
plunger fuel outlets 67c and 67d ] 67b. Then, the fuel which flows out of plunger fuel discharge 
mouth 67b is adjusted by moving suitably flow regulation ring 68a of the fuel-flow regulatory 
mechanism 66, and the fuel quantity which flows out of the plunger fuel outlets 67c and 67d out of 
casing 61 through the casing fuel outlets 63a, — , 63d is adjusted indirectly. In addition, the fuel 
emitted from plunger fuel discharge mouth 67b is returned to a fuel tank. 

[0032] The fuel-supply stage from the fuel distributor 60 to each fuel injection valve 80 is adjusted 
by the fuel-injection-timing regulatory mechanism 76. For example, as shown in drawing 1 1 and 
drawing 1 3 , when the position of first fuel outlet of plunger 67c and the position of casing fuel 
outlet 63a for the 1st cylinder are in agreement and the fuel-injection-timing regulation ring 77 is 
located in the first injection position, first fuel outlet of plunger 67c and casing fuel outlet 63a for 
the 1st cylinder are open for free passage through run through-hole 77a of the fuel-injection-timing 
regulation ring 77. Therefore, the fuel in the fuel main path 67 of a plunger 66 is supplied to fuel 
injection valve 80a for the 1st cylinder through first fuel outlet of plunger 67c, run through-hole 77a 
of a ring 77, and casing fuel outlet 63a for the 1st cylinder. Moreover, even if the position of first 
fuel outlet of plunger 67c and the position of casing fuel outlet 63a for the 1 st cylinder are in 
agreement As shown in drawin g 14 , when the fuel-injection-timing regulation ring 77 is located in 
the second injection position First fuel outlet of plunger 67c is closed by the fuel-injection-timing 
regulation ring 77, the 67d of the second fuel outlets of a plunger opens, and the 67d of the second 
fuel outlets of a plunger and 63d of casing fuel outlets for the 4th cylinder are open for free 
passage. Therefore, the fuel in the fuel main path 67 of a plunger 66 is supplied to 80d of fuel 
injection valves for the 4th cylinder through the 67d of the second fuel outlets of a plunger, and 63d 
of casing fuel outlets for the 4th cylinder. Thus, by moving the fuel-injection-timing regulation ring 
77, fuel cannot be supplied to fuel injection valve 80a for the 1st cylinder, but fuel can be supplied 
to 80d of fuel injection valves for the 4th cylinder at the stage to supply fuel to fuel injection valve 
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80a for the 1st cylinder. If this is put in another way, as shown in drawing 14 , 180 degrees of 
phases of fuel injection are changeable by operating the fueHnjection-timing regulatory mechanism 
76. 

[0033] Here, the mirror cycle which the engine 10 of this example has adopted is briefly explained 
using drawing 1 7 . Although the usual four stroke cycle engine is the stroke length with same 
compression stroke and expansion stroke fundamentally, in order to increase the effective work of 
an engine, to a compression stroke, Miller cycle engine 10 is large, is got blocked (expansion stroke), 
and sets an expansion stroke to /compression stroke >1. 

[0034] At this example, in order to enlarge an expansion stroke to a compression stroke, it has 
realized by controlling the opening-and-closing stage of the inhalation-of-air bulb 15. concrete 
first — the inhalation-of-air bulb 15 — opening — a piston 1 1 — descending — the cylinder 
interior of a room — air goes into 12 ( drawing 17 (a)) A piston 1 1 arrives at a bottom dead point 
(this drawing (b)), and after a piston 1 1 goes up slightly after that the inhalation-of-air bulb 15 is 
closed (this drawing (c)). Between until a piston 1 1 arrives at a top dead center from the time of this 
inhalation-of-air bulb 15 being closed serves as a pressing operation. Ignition to fuel is performed 
just before a piston 1 1 arrives at a top dead center (this drawing (d)). If a piston 1 1 reaches a top 
dead center, it will be depressed by explosion of fuel according to the force (this drawing (e)). 
Between until this piston 1 1 reaches a bottom dead point from a top dead center serves as an 
expansion process (this drawing (f)). The exhaust air bulb 16 is opened just before a piston 11 
arrives at a bottom dead point, a piston 1 1 — again — going up — beginning — the cylinder interior 
of a room — the exhaust gas of 12 is exhausted by the exhaust pipe 30 (this drawing (g)) 
[0035] Thus, in this example, in the process which turns into a pressing operation from an 
inhalation-of-air process, although a piston 1 1 begins to go up and the capacity of the cylinder 
interior of a room is beginning to become small, the inhalation-of-air bulb 15 is opened, and if it is 
small and a compression stroke is put in another way to an expansion stroke by closing the 
inhalation-of-air bulb 15 late, the expansion stroke is enlarged to the compression stroke rather 
than the usual four stroke cycle engine. Control of the opening-and-closing stage of this inhalation- 
of-air bulb 15 is realized by changing the profile of the cam 52 of the bulb drive 50, as mentioned 
above. 

[0036] In a mirror cycle, a compression stroke is small, and since the compression ratio is small, 
there is an inclination for compression temperature to fall and for the evaporation rate of fuel to 
usually fall. For this reason, there is a fault that fuel may be burned in a target air-fuel ratio. On the 
other hand, there is an advantage that compression temperature cannot produce a knock easily with 
a low. 

[0037] then, in this example, in order to solve this fault, it mentioned above — as — fuel — the 
cylinder interior of a room — cylinder injection of fuel injected directly into 12 is performed Usually, 
at the time of suction-port injection, in order to make the fuel which specifically adhered to the 
inner skin of an inlet pipe 20, the rear face (field contrary to the cylinder interior of a room and the 
field which counters) of the inhalation-of-air bulb 15, etc. in order to promote evaporation of the 
fuel in the suction-port section evaporate, temperature of the inhalation-of-air bulb 15 or the 
cylinder head is made high. For this reason, in suction-port injection, the fall of the output by being 
easy to produce a fall and knock of the restoration air content accompanying elevation of 
temperature will be caused, on the other hand — this example — the direct and cylinder interior of 
a room — since fuel is injected to 12, in order for fuel not to adhere to the suction-port section and 
to gather the evaporation rate of fuel, there is no need of raising compression temperature 
Moreover, in order that there may be no need of raising compression temperature, the fall of the 
output by being easy to produce a fall and knock of the restoration air content which is the fault of 
suction-port injection is avoidable. That is, in this example, while being able to raise an antiknock 
property, as a result of a restoration air content's increasing, the output of an engine 10 can also be 
raised. 
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[0038] Moreover, in the usual suction-port injection, if 30 degrees or more are delayed with a crank 
angle from an inhalation-of-air bottom dead point and the inhalation-of-air bulb 15 is closed, as a 
result of compression temperature's falling, the evaporation rate of fuel will fall and combustion of 
an engine 10 will become unstable. On the other hand, in this example, since cylinder injection of 
fuel is performed even if it delays 30 degrees or more with a crank angle from an inhalation-of-air 
bottom dead point and closes the inhalation-of-air bulb 15, stable combustion is maintainable by the 
reason mentioned above. For this reason, the work of compression which is the purpose of a mirror 
cycle can be reduced sharply. In addition, in other words, from a compression top dead center, on a 
bell-crank square, I hear that delaying 30 degrees or more with a crank angle from an inhalation-of- 
air bottom dead point, and closing the inhalation-of-air bulb 15 closes the inhalation-of-air bulb 15 
at less than 150 degrees, and it is in them. 

[0039] Drawing 9 shows the relation of the fuel injection timing for every breadth spray angle of fuel 
and the hydrocarbon concentration in exhaust gas by the fuel injection valve 80 of this example 
described previously. In addition, in this drawing, 0 degree of fuel injection timing of a horizontal axis 
shows the compression top dead center. The hydrocarbon concentration in exhaust gas increases 
as are shown in this drawing and fuel injection timing is delayed, when the breadth angle of spray of 
fuel is made into 1 20 degrees (change fuel injection timing in the direction approaching a 
compression top dead center (0 degree)), and fuel injection timing is [ about ] at a crank angle from 
a compression top dead center (0 degree). -If hydrocarbon concentration becomes the highest and 
fuel injection timing is delayed more than this when it is made 100 degrees, hydrocarbon 
concentration will become low conversely. Moreover, when the breadth spray angle of fuel is made 
into 60 degrees, even if it delays fuel injection timing, fuel injection timing is [ about ] at a 
compression top dead center (0 degree) to a crank angle. -Hydrocarbon concentration low and 
hardly changes rather than the hydrocarbon concentration when making the breadth angle of spray 
of fuel into 120 degrees until it becomes 40 degrees. Thus, fuel injection timing is [ about ] at a 
compression top dead center (0 degree) to a crank angle. -The thing with higher degrees [ 120 ] 
hydrocarbon concentration is because there is much fuel quantity in which the direction whose 
breadth spray angle of fuel is 120 degrees adheres to the wall surface of a cylinder 17 from the time 
of the breadth spray angle of fuel being 60 degrees until it becomes 40 degrees. Moreover, fuel 
injection timing is [ about ] at a compression top dead center (0 degree) to a crank angle. -A piston 
1 1 becomes close to a fuel injection valve 80 by delaying fuel injection timing from the time of the 
breadth spray angle of fuel being 1 20 degrees to near the compression top dead center, after 
becoming 40 degrees, and the thing with higher degrees [ 60 ] hydrocarbon concentration is because 
the fuel quantity in which the direction whose breadth spray angle of fuel is 60 degrees adheres to 
the upper surface of a piston 1 1 increases. 

[0040] When making fuel injection timing early, then, specifically It is [ about ] at a compression top 
dead center (0 degree) to a crank angle, -by the time it becomes 40 degrees, in carrying out 
cylinder injection of fuel of the fuel When making the breadth spray angle of fuel into 60 degrees and 
making fuel injection timing late, specifically, it is [ about ] at a compression top dead center (0 
degree) to a crank angle. -After becoming 40 degrees, in carrying out cylinder injection of fuel of the 
fuel, it makes the breadth spray angle of fuel into 120 degrees, and hydrocarbon concentration in 
exhaust gas is lessened as much as possible. 

[0041] by the way, the time of partial load operation with little fuel oil consumption — setting — the 
gaseous mixture of the circumference of an ignition plug 40 — concentration becomes thin and a 
bird clapper has combustion unstably for this reason — if the spray angle of fuel is made into 120 
degrees so that much fuel may be injected in the direction of an ignition plug 40 as shown in drawing 
8 at the time of partial load operation — the gaseous mixture of the circumference of an ignition 
plug 40 — concentration can be carried out more than fixed concentration, and stable combustion 
can be secured 

[0042] If the above is summarized, as shown in drawing 14 , while delay fuel injection timing, and 
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making an angle of spray into 120 degrees, and bringing fuel injection timing forward at the time of 
heavy load operation, and making an angle of spray into 60 degrees and lessening hydrocarbon 
concentration in exhaust gas, stable combustion will be secured at the time of partial load operation. 
In order to perform such control, in this example EPU90 When the fuel oil consumption defined 
according to the opening of the throttle valve 21 detected by the air flow rate detected by the air 
meter 91 or throttle opening 92 [ a total of] etc. is below the value defined beforehand While 
directing to delay fuel injection timing to the fuel-injection-timing regulatory mechanism 76 of the 
fuel distributor 60, it directs to make a spray angle into 120 degrees to the valve element 
justification machine 57 of a fuel injection valve 80. Moreover, EPU90 directs to make a spray angle 
into 60 degrees to the valve element justification machine 57 of a fuel injection valve 80 while 
directing to carry out fuel injection timing early [ about 1 80 degree ] with a crank angle to the fuel- 
injection-timing regulatory mechanism 76 of the fuel distributor 60, when the fuel oil consumption 
which self defined exceeds the value defined beforehand. 

[0043] In addition, according to the experiment, at the time of a partial load, things understood [ that 
what is necessary is just 100 degrees or more ] the spray angle that what is necessary is just 90 
degrees or less at the time of a heavy load. Moreover, although the valve element move space side 
vent of path 82a for wide angle spraying and the valve element move space side vent of path 82b 
for narrow angle spraying are open in this example when the valve element 86 is located in a narrow 
angle spraying position, the valve element move space side vent of path 82a for wide angle spraying 
is closed, and you may make it open only the valve element move space side vent of path 82b for 
narrow angle spraying. 

[0044] By the way, the hydrocarbon concentration in exhaust gas has the transformation efficiency 
and the correlation of a catalytic converter 31 for purification of nitrogen oxide which are mentioned 
later, and the transformation efficiency of the catalytic converter 31 which converts nitrogen oxide 
into nitrogen goes up as are shown in drawing 10 and hydrocarbon concentration increases. 
Generally, to the nitrogen oxide concentration in exhaust gas, since regulation is prepared, it is 
necessary to fill this regulation. If hydrocarbon concentration is recklessly made low, the 
transformation efficiency of a catalytic converter 31 becomes low, nitrogen oxide concentration 
becomes high, and it may stop for this reason, satisfying a regulation value. Then, in consideration of 
the transformation efficiency of a catalytic converter 31, it is necessary to perform control which 
makes hydrocarbon concentration low in the range in which nitrogen oxide concentration does not 
exceed a regulation value. 

[0045] As shown in the catalytic converter 31 formed in the exhaust pipe 30 at drawing 1 5 , metal 
ion exchange zeolite-catalyst 31a is allotted to an engine 10 side, and platinum alumina system 
catalyst 31b is allotted to the exhaust-port side. Although metal ion exchange zeolite-catalyst 31a 
has high low-temperature activity, NO selection reduction property has the property of a low. 
Moreover, although platinum alumina system catalyst 31b has low low-temperature activity, NO 
selection reduction property has the property of being high, therefore, in the operation region where 
the nitrogen oxide-nitrogen transformation efficiency of a catalyst tends to become low as the 
hydrocarbon (HC) concentration at the time of high rotation and a heavy load is low and being 
mentioned above using drawing 10 Mainly, if the temperature of catalyst environment is high, 
platinum alumina system catalyst 31b with the high selection reduction property of NO will function. 
Metal ion exchange zeolite-catalyst 31a currently activated even if low rotation and HC 
concentration at the time of a low load are high, and the temperature of catalyst environment is 
mainly low in the operation region where the nitrogen oxide-nitrogen transformation efficiency of a 
catalyst becomes high, as mentioned above functions, in addition, the time of high rotation and a 
heavy load — HC concentration — since exhaust gas temperature of a low is high — HC — the 
cylinder interior of a room — it is process in which an exhaust pipe 30 is exhausted from 12, and is 
because oxidation reaction progresses Moreover, the thing with high HC concentration is because 
exhaust gas temperature does not progress at the time of low rotation and a low load, and oxidation 
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reaction does not progress to a low sake but it is exhausted as it is. 

[0046] HC discharged at the time of engine starting is mainly adsorbed by metal ion exchange 
zeolite-catalyst 31a. If the temperature of a catalytic converter 31 becomes high by exhaust gas, 
HC which was sticking to metal ion exchange zeolite-catalyst 31a will break away, and will oxidize by 
platinum alumina system catalyst 31b. The usual platinum alumina system catalyst tends to generate 
nitrogen-dioxide N20, when HC does not oxidize at low temperature. In order to avoid this, in order 
to raise the catalytic activity at the time of low temperature, palladium etc. is added to platinum 
alumina system catalyst 31b of this example. Moreover, in order to raise the transformation 
efficiency of nitrogen-dioxide N20 in the time of engine starting etc., fuel injection timing may be 
delayed, or it raises exhaust gas temperature, in a mirror cycle, expansion stroke / compression 
stroke ratio may be changed, and you may control raising an exhaust-gas temperature etc. 
[0047] Immediately after starting, the temperature of exhaust gas is a low and HC and NOx are 
made to stick to metal ion exchange zeolite-catalyst 31a, as shown in drawing 16 . This period 
delays fuel injection timing, raises exhaust gas temperature, and suppresses generating of NOx as 
much as possible. If the temperature of exhaust gas becomes high, HC and NOx which were sticking 
to the metal ion exchange zeolite catalyst 31 will be gradually changed into H20, and C02 and N2. 
At this time, NOx in exhaust gas is also changed by HC currently adsorbed. If HC which was sticking 
to the metal ion exchange zeolite catalyst 31 is lost, fuel injection timing will be advanced and HC in 
exhaust gas will be increased. Furthermore, if it becomes an elevated temperature, platinum alumina 
system catalyst 31b will mainly begin to function. 

[0048] Although fuel injection timing is delayed at the time of partial load operation and control 
which brings fuel injection timing forward is performed at the time of heavy load operation as 
mentioned above, in order to raise the function of a catalytic converter 31, especially an engine 
starting smell recognizes ****** at the time of starting based on circulating-water-temperature a 
total of 93 temperature, and is controlling fuel injection timing by this example to the case at the 
time of starting according to the temperature detected with exhaust gas temperature 94 [ a total 
of] prepared in the catalytic converter 31. Until the temperature detected by circulating water 
temperature 93 [ a total of ] specifically turns into temperature defined beforehand Until it 
recognizes it as it being ECU90 at the starting time and the temperature detected with exhaust gas 
temperature 94 [ a total of ] turns into temperature defined beforehand at this time It directs to 
delay fuel injection timing to the fuel-injection-timing regulatory mechanism 76 of the fuel 
distributor 60, and if the temperature detected with exhaust gas temperature 94 [ a total of ] 
exceeds the temperature defined beforehand, it directs to bring fuel injection timing forward to the 
fuel-injection-timing regulatory mechanism 76 of the fuel distributor 60. If the temperature detected 
by circulating water temperature 93 [ a total of] exceeds the temperature defined beforehand, 
ECU90 will recognize it as the starting state having finished, and will control fuel injection timing 
according to a load. 

[0049] as mentioned above — since it has avoided that perform cylinder injection of fuel and fuel 
adheres to the inside of an inlet pipe 20, or the upper surface of the inhalation-of-air bulb 15 in this 
example — the cylinder interior of a room — the target fuel quantity can be certainly supplied to 12 
at the target stage Furthermore, an antiknock property can also be raised, while being able to raise 
a restoration air content and being able to raise an engine output by having avoided that fuel 
a< jh eres to the inside of an inlet pipe 20, or the upper surface of the inhalation-of-air bulb 15, as a 
result of losing the need of raising compression temperature, in order to gather the evaporation rate 
of fuel. 

[0050] Moreover, in this example, at the time of a partial load, since fuel injection timing is brought 
forward and mixture with air is promoted while making the breadth spray angle of fuel into 100 
degrees or more, forming a good gaseous mixture near the ignition plug 40 and carrying out the 90 
degrees or less of the degrees of angle of divergence of fuel at the time of a heavy load, stable 
combustion can be planned over a latus operating range. Moreover, in this example, the breadth 
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spray angle of fuel injection timing of fuel or fuel is controlled, and since the catalytic converter 31 
is efficiently operated while lessening the hydrocarbon exhausted from engine 10 the very thing, the 
removal efficiency of the toxic substance in exhaust gas can be raised. 

[0051] In addition, although this example applies this invention to a Miller cycle engine, this invention 
was not limited to this and may be applied to the usual gasoline engine. 

[0052] Next, the 2nd example of a fuel injection valve is explained using drawing 18 - drawing 20 . 
The fuel injection valve 100 of this example has the wrap valve casing 101 for these while a valve 
element 106, the centering-control machine 107 which adjusts the position of a valve element 106, 
and the fuel path 102,103 and the valve element move space 105 are formed, as shown in drawing 
18 . One edge serves as a fuel entrance (not shown), and, as for the fuel path 102,103, the other- 
end section serves as the fuel exhaust nozzle 104. In the middle of this fuel path 102,103, the valve 
element move space 105 is formed and fuel flows in also in this valve element move space 105. Two 
or more paths (it considers as a space outlet side path hereafter.) 103 from the valve element move 
space 105 to the fuel exhaust nozzle 104 are formed, a group among two or more space outlet side 
paths — path (it considers as path for narrow angle spraying hereafter.) 103b is extended in the 
direction which accomplishes 30 degrees to the injection medial axis C, and path (it considers as 
path for wide angle spraying hereafter.) 103a of other remaining groups is extended in the direction 
which accomplishes 60 degrees to an injection medial axis 

[0053] The valve element 106 has valve edge 106b which closes the valve element move space side 
vent of path 103a for wide angle spraying, and the valve element move space side vent of path 103b 
for narrow angle spraying, and main part 106a by which this valve edge 106b is prepared at the nose 
of cam. The valve element move space 105 has valve edge move space 105b into which only valve 
edge 106b of a valve element 106 enters, and main part move space 105a in which main part 106a of 
a valve element 106 is settled. As for the valve casing 101, the boundary of valve edge move space 
105b and main part move space 105a forms valve seat 101a. 

[0054] The valve-closing position where a valve element 106 contacts valve seat 101a, and the fuel 
in main part move space 105a does not flow in in valve edge move space 105b (state of drawing 
18 ), The wide angle spraying position which closes the valve element move space side vent of path 
103b for narrow angle spraying while opening the valve element move space side vent of path 103a 
for wide angle spraying (state of drawing 19 ), While closing the valve element move space side vent 
of path 103a for wide angle spraying, it is prepared in the narrow angle spraying position (state of 
drawing 20 ) in which the valve element move space side vent of path 103b for narrow angle 
spraying is opened in the valve element move space 105 possible [ movement ]. 
[0055] The centering-control machine 107 has small stepping motor 107a which the signal from 
ECU90 inputs, and stopper 107b which operates by the drive of this stepping motor 107a. The 
stopper 107b contacts a valve element 106, and the centering-control machine 107 locates a valve 
element 106 in the target position. Specifically, the centering-control machine 107 is located in the 
valve-closing position, wide angle spraying position, and narrow angle spraying position which 
mentioned the valve element 106 above according to the signal from ECU90. 

[0056] As shown in drawing 18 , when a valve element 106 is located in a valve-closing position and 
touches valve seat 101a of the valve casing 101, fuel cannot flow from main part move space 105a 
to valve edge move space 105b, and fuel injection is not carried out from a valve 100. Moreover, as 
shown in drawing 19 , when a valve element 106 carries out a lift rise slightly, it is located in a wide 
angle spraying position and valve edge 106b of a valve element 106 has closed only the valve 
element move space side vent of path 103b for narrow angle spraying, the fuel in the valve element 
move space 105 passes along path 103a for wide angle spraying, and is injected from fuel outlet 
104a of the edge. The breadth spray angle of the fuel at this time becomes 120 degrees. Moreover, 
as shown in drawing 20 , when a valve element 106 carries out a lift rise further, it is located in a 
narrow angle spraying position and valve edge 106b of a valve element 106 has closed only the valve 
element move space side vent of path 103a for wide angle spraying, the fuel in the valve element 
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move space 105 passes along path 103b for narrow angle' spraying, and is injected from fuel outlet 
104b of the edge. The breadth spray angle of the fuel at this time becomes 60 degrees. 
[0057] thus — since the degree of spraying angle of divergence is changeable also by the fuel 
injection valve 100 of this example — the fuel injection valve 80 of a previous example — even if it 
uses the fuel injection valve 100 of this example for replacing, the same effect can be acquired 
fundamentally 

[0058] By the way, the fuel injection valve 100 of this example has a cylindrical fuel-injection 
configuration from the fuel outlet 104 of 1, and since the fuel-spray configuration from the fuel 
outlet 84 of 1 is a cone-like, as the fuel injection valve 20 of a previous example shows drawing 21 , 
even if it changes many things, hydrocarbon concentration will become [ the direction of cylindrical 
spraying / the direction of cone-like spraying ] high generally about an excess air factor. In 
cylindrical spraying, this has the bad breadth of fuel and is because an enriched mixture is formed 
locally. Therefore, it is desirable to adopt that which the fuel-spray configuration from the fuel 
outlet of 1 consists cone-like of as a fuel injection valve. 

[0059] Drawin g 22 shows the relation of the fuel injection timing and hydrocarbon concentration by 
the fuel injection valve which sprays fuel cylindrically. If fuel injection timing is brought forward, it 
will arrive* at a cylinder wall side by ignition, the fuel which forms **** will increase, and hydrocarbon 
concentration will become high. As mentioned above, since it is related to the transformation 
efficiency of a catalytic converter, when adopting the fuel injection valve 100 of a cylindrical 
spraying formula like this example, it is desirable [ hydrocarbon concentration ] to control 
hydrocarbon concentration in consideration of this transformation efficiency. 
[0060] Next, the 3rd example of a fuel injection valve is explained using drawing 23 . In the fuel 
injection valve 110 of this example, as shown in drawing 23 , the valve element 112 spherical as a 
va | ve element is used. This spherical valve element 112 is flexibly combined with the piston 117 
through the pin 116 with the narrow connection rod 115 which has flexibility. Therefore, though 
errors, such as eccentricity by mechanical processing, suit valve seat 111a of the valve casing 1 1 1 
etc., it is absorbable with this connection rod 115. If valve element 1 19a of a solenoid valve 119 can 
pull up, the pressure of the pressure room 118 will decline, a piston 117 will be pushed up by the 
force of a spring 114, the spherical valve element 112 will go up, between valve seat 111a and the 
spherical valve elements 112 will open, and fuel will be injected. Movable portions are the spherical 
valve element 112, a guide 113, the connection rod 115, and a piston 117, it is all small, and is 
lightweight, responsibility is high, and injecting twice in 1 cycle is possible. If valve element 119a of a 
solenoid valve 1 19 is closed, the pressure of the pressure room 118 will rise, a piston 117 will be 
depressed, and the spherical valve element 1 12 will close. 

[0061] Here, although the solenoid valve 119 is used for pressure regulation of the pressure room 
118, the piezoelectric device of a laminating type [ replace ] of this solenoid valve 119 can also be 
\ used. As shown in drawing 24 , the laminating type piezoelectric device 120 is formed in a part of 
wall surface which forms the pressure room 118. Since fuel flows into the pressure room 118, the 
pressure here is high, for this reason, a piston 117 is depressed and the spherical valve element 112 
is forced on valve seat 1 1 1a of casing 111 — a piezoelectric device 1 20 is both pushed Thus, a 
push on a piezoelectric device 120 stores a charge in a capacitor 121. If a switch 122 is closed, the 
charge currently stored in the capacitor 121 will discharge, a piezoelectric device 120 will contract, 
and the pressure in the pressure room 1 18 will decline in the end of a compression stroke. 
Consequently, a piston 117 goes up slightly, the spherical valve element 112 is raised slightly, and 
fuel is injected. 

[0062] Next, the 4th example of a fuel injection valve is explained using drawing 25 and drawing 26 . 
The valve casing 131 in which the valve element move space 132 and the solenoid stowage 133 are 
formed as the fuel injection valve 130 of this example is shown in drawing 25 , The valve element 
134 which moves in the valve element move space 132, and the spring 136 which energizes a valve 
element 134 towards valve-closing, The armature 135 currently fixed to the edge of a valve element 
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134, and the solenoid 137 to which a valve element 134 is moved with an armature 135, It has the 
solenoid drive circuit 140 which drives a solenoid 137, and the fuel filter 138 which removes the 
foreign matter in the fuel which enters in the valve casing 131. Opening and closing of a valve excite 
or demagnetize a solenoid 137, and move a valve element 134. When a valve element 134 resists 
spring action and is opened, when a solenoid 137 is excited, and it specifically demagnetizes, a valve 
element 134 is closed by spring action. 

[0063] The solenoid drive circuit 140 has the circuit changing switch 143 for impressing the voltage 
only from the low voltage power supply 141 and high voltage power supply 142 which are prepared in 
parallel mutually, and one of power supplies to a solenoid 137, and the transistor 144 for controlling 
the amount of current which flows to a solenoid 137, as shown in drawing 26 . In case a valve 
element 134 is raised (valve-opening operation), a switch 143 is operated so that the voltage from a 
high voltage power supply 142 may be impressed by the solenoid 137. In case elevation of a valve 
element 134 is completed and the state is maintained, a switch 143 is operated so that the voltage 
from the low-battery power supply 141 may be impressed by the solenoid 137. Thus, since the high- 
voltage power supply 142 is used in case a valve element 134 is operated, responsibility can be 
raised and two-times combustion injection can also be carried out into 1 cycle. Moreover, since the 
low-battery power supply 141 is used in case the valve element 134 is held in the specific position, 
while being able to lessen power consumption, overheating of a solenoid 137 can also be prevented. 
[0064] In addition, the 3rd of the above fuel injection valve and the 4th example In the fuel injection 
valve 80,100 of the 1st which can change a spray angle although neither can change the breadth 
spray angle of fuel, and 2nd examples Even if it uses the connection rod 115 which is the feature 
portion of these examples and which has flexibility, a solenoid 137 is used for movement of a valve 
element and you may make it change the high-voltage power supply 142 and the low-battery power 
supply 141 by the drive of this solenoid 137. 

[0065] Drawing 27 shows the state where the cylinder head was seen from the cylinder interior of a 
room. In this drawing, an injection nozzle 310 is approached and two nozzle holes 311,312 are 
formed in it. Each nozzle hole 311,312 forms spraying 313,314, respectively. The electrode 315,316 
of an ignition plug is formed in the field in which it interferes between spraying 313 and spraying 314. 
The flame kernels 317 and 318 produced by electric discharge between the electrodes 315,316 of 
this ignition plug move to the direction of an arrow according to spraying 313 and spraying 314. 
Since this field is smaller than the speed of the core of spraying 313 and 314, it has that a flame 
kernel 317 and a flame kernel 318 are cooled [ little ] by spraying. At a certain time, if an injection 
nozzle 310 is closed, flame kernels 317 and 318 will stop in respect of illustration, and flame 
propagation will be started, here, it is shown in drawing 28 — as — formation of a flame kernel 
the point — coming — standing — inhalation of air — a main fuel is injected in a cylinder 12 in 
process, and uniform — the gaseous mixture is built, the fuel for ignition is injected at the last of a 
pressing operation, and it is made to secure positive ignition For this reason, it is necessary to inject 
fuel twice in 1 cycle. 

[0066] In order to inject fuel twice in 1 cycle, as shown in drawing 29 , it is necessary to transform 
the distributor 60 in a previous example, in addition, distributor **** shown in this drawing — about 
the same part as a previous example, the same sign is attached and the duplicate explanation is 
omitted 

[0067] The distributor 150 of this example transforms the fuel-injection-timing regulation ring 77 of 
the distributor 60 of a previous example. When first fuel outlet of plunger 67c leads to one casing 
fuel outlet 63a focusing on the plunger medial axis among two object casing fuel outlets 63a and 63d 
of a position, the fuel-injection-timing regulation ring 157 of this example forms each run through- 
holes 157a and 157d of a ring 157, and — so that no less than the 67d of the second fuel outlets of 
a plunger may lead to 63d of casing fuel outlets of another side. Therefore, when fuel has come out 
from one casing fuel outlet among two object casing fuel outlets of a position focusing on the 
plunger medial axis, fuel will come out also from the casing fuel outlet of another side. As shown in 
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this drawing, when fuel has specifically come out from casing fuel outlet 63a for the 1st cylinder, 
fuel will come out also from 63d of casing fuel outlets for the 4th cylinder. 

[0068] By the way, when the 1st cylinder becomes an explosion process from a pressing operation 
in the time of the 4th cylinder becoming an explosion process from a pressing operation when the 
1st cylinder becomes an inhalation-of-air process from an exhaust air process in the case of a 4- 
cylinder engine, as shown in drawing 14 , the 4th cylinder is a time of becoming an inhalation-of-air 
process from an exhaust air process. Therefore, what is necessary is just to perform fuel injection 
for ignition in the 1st cylinder, while performing fuel injection for ignition in the 4th cylinder while 
performing main-fuel injection in the 1st cylinder and performing main-fuel injection in the 4th 
cylinder, when performing main-fuel injection and fuel injection for ignition, as shown in drawing 28 . 
Then, when fuel has come from casing fuel outlet 63a for the 1st cylinder, it is made for fuel to 
come out also from 63d of fuel outlets for the 4th cylinder in this example. 

[0069] however, when taking out a main fuel (there is much fuel quantity) from one casing fuel outlet 
63a It is the fuel for the ignition from 63d of casing fuel outlets of another side (there is little fuel 
quantity.). Since it is necessary to take out, also in the state where one casing fuel outlet 63a and 
first fuel outlet of plunger 67c lead completely Each run through-holes 157a and 157d of a ring 157 
and — are formed so that 63d of casing fuel outlets and the 67d of the second fuel outlets of a 
plunger of another side may be in a half-opening-of-traffic state. In addition, what is necessary is 
just to move the fuel-injection-timing regulation ring 157 to the right slightly in this drawing, in 
performing main-fuel injection, and being able to come by the 4th cylinder, simultaneously 
performing fuel injection for ignition by the 1st cylinder. 

[0070] Like the distributor 150 of this example, when fuel has come from one casing fuel outlet 63a 
focusing on the plunger medial axis among two object casing fuel outlets 63a and 63d of a position 
the case where a flow-characteristics difference is in each fuel injection valve when it is made for 
fuel to come out simultaneous also from 63d of casing fuel outlets of another side — the flow 
characteristics — remarkable — influence — receiving — any of the amount of main injection, and 
the injection quantity for ignition — although — the amount of the purposes cannot be obtained 
That is, if it is large, and the pressure loss of one fuel injection valve tends to supply fuel 
simultaneously from the same source of fuel supply for example, when the pressure loss of the fuel 
injection valve of another side is small, only fuel fewer than the target amount will be supplied to 
one f ue | injection valve, but many fuel will be supplied to the fuel injection valve of another side from 
the target amount. Then, the distributor which can supply the fuel of the amount of the purposes to 
each fuel injection valve though a flow-characteristics difference is in each fuel injection valve is 
explained here, using drawing 30 as the 3rd example of a distributor. 

[0071] The distributor 160 shown in this drawing does not lengthen the 167d of the second fuel 
outlets of a plunger in the 180-degree direction to first fuel outlet of plunger 167c focusing on a 
plunger medial axis, but is lengthening them in the small angle direction partly from 180 degrees. In 
addition, it is the same as that of the 2nd example of the distributor 150 shown in drawing 29 about 
other composition. Thus, when supplying fuel to the fuel injection valve for the 4th cylinder by 
forming each plunger fuel outlets 167c and 167d, fuel is not supplied to the fuel injection valve for 
the 1st cylinder, but it will be slightly behind and fuel will be supplied to the fuel injection valve for 
the 1st cylinder. Therefore, though fuel is not simultaneously supplied to each fuel injection valve 
from a distributor 160 and a flow-characteristics difference is in each fuel injection valve, the fuel of 
the amount of the purposes can be mostly supplied to each fuel injection valve. 
[0072] Next, the example of a fuel pump is explained using drawing 31 - drawin g 33 . In the above 
various examples, although it was made to supply the fuel from the fuel pump (not shown) of a piece 
to the fuel injection valve for every cylinder with a fuel distributor, a fuel pump is formed for every 
cylinder and what is called so-called sequence-type jet pump which supplies fuel to the fuel 
injection valve which corresponds from each fuel pump is explained here. 

[0073] The fuel pump 170 of this example has the pump case 171, the piston 172 which carries out 
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both-way movement within a pump case 171, and the piston drive 173 which carries out both-way 
movement of the piston 172. The cam shaft 174 by which this piston drive 173 is connected with 
the crankshaft through the timing belt etc., Lead cam 175a and delay cam 175b which are being 
fixed to the cam shaft 174 so that it may rotate with rotation of this cam shaft 174, Lead cam- 
follower rod 176a allotted so that the peripheral face of lead cam 175a may be touched, Delay cam- 
follower rod 1 76b allotted so that the peripheral face of delay cam 1 75b may be touched, Rocking 
rod 176c in contact with the edge of a piston 172, and the support pin 178 which is behind with lead 
cam-follower rod 176a, and supports uniquely cam-follower rod 176b and rocking rod 176c to a 
rockable, respectively, The solenoid to which the timing change pin 179 which makes rocking rod 
176c rock according to one movement among two cam-follower rods 176a and 176b, and this timing 
change pin 1 79 are moved (it is not illustrated.) It has. Lead cam-follower rod 1 76a, delay cam- 
follower rod 176b, and rocking rod 176c are allotted in parallel mutually, and one [ each ] edge is 
supported by the support pin 178. Change pin breakthrough 177c which the timing change pin 179 
penetrates is formed in the other-end section of rocking rod 176c, and the change pin fitting 
sections 177a and 177b into which the edge of the timing change pin 179 fits are formed in the 
other-end section of lead cam-follower rod 1 76a, and the other-end section of delay cam-follower 
rod 1 76b. Although the timing change pin 179 is always inserted in change pin breakthrough 1777of 
rocking rod 176c c, the edge will be in it according to an own position with fitting section 177of lead 
cam-follower rod 176a a, and it will fit into either among fitting section 177of cam-follower rod 176b 
b. 

[0074] This fuel pump 170 operates as follows. If a crankshaft rotates and a cam shaft 174 rotates, 
lead cam 175a and delay cam 175b which are being fixed to this will rotate. If these cams 175a and 
175b rotate, the cam-follower rods 176a and 176b which are in contact with the peripheral face of 
these cams 175a and 175b will rock the support pin 178 as a center according to the cam 
configuration which touches. If the timing change pin 179 advanced and it has fitted into fitting 
section 177of cam-follower rod 176a a at this time, rocking rod 176c will also be rocked according 
to rocking of lead cam-follower rod 176a. Moreover, if the timing change pin 179 was late and it has 
fitted into fitting section 177of cam-follower rod 176b b, rocking rod 176c will also be rocked 
according to rocking of delay cam-follower rod 1 76b. A piston 1 72 carries out both-way movement 
according to rocking of such rocking rod 176c. 

[0075] As mentioned above, since piston operation which suited one cam operation among two cams 
175a and 175b can be carried out by driving a solenoid with the directions from ECU90, and moving 
the timing change pin 179, as shown in drawing 33 , fuel injection timing is changeable. 
[0076] 

[Effect of the Invention] The breadth spray angle of fuel injection timing of fuel or fuel has the 
relation of the hydrocarbon concentration regularity exhausted from an engine. Moreover, there is a 
fixed relation to the transformation efficiency of a catalyst and the hydrocarbon concentration in 
exhaust gas. Then, **** is investigated for these relations and the toxic substance in **** which 
controls the breadth spray angle of fuel injection timing of fuel or fuel, and exhaust gas can be 
efficiently removed using the fuel injection valve of this invention. 

[0077] Moreover, at the time of a partial load, since fuel injection timing is brought forward and 
mixture with air is promoted while the breadth spray angle of fuel is made large, and the fuel from a 
fuel injection valve makes it suitable in the direction of the terminal of an ignition plug, forms a good 
gaseous mixture near [ this ] the terminal and narrowing the degree of angle of divergence of fuel at 
the time of a heavy load, stable combustion can be planned over a latus operating range. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the circumference of the engine of one example concerning 
this invention. 

[Drawing 2] It is the block diagram of the circumference of the cylinder head of the engine of one 
example concerning this invention. 

[Drawing 3] It is the graph which shows the relation between the radius of curvature of an inlet pipe, 
and pressure loss. 

[Drawing 4] It is the block diagram of the pumping bulb drive of one example concerning this 
invention. 

[Drawing 5] It is the graph which shows the stability of the engine speed at the time of the idling in 
suction-port injection and cylinder injection of fuel. 

[Drawing 6] It is the cross section of the fuel injection valve (state of a wide angle spraying position) 
of the 1st example concerning this invention. 

[Drawing 7] It is the cross section of the fuel injection valve (state of a narrow angle spraying 
position) of the 1st example concerning this invention. 

[Drawing 8] It is explanatory drawing showing the physical relationship of the fuel injection valve of 
the 1st example and ignition plug concerning this invention. 

[Drawing 9] It is the graph which shows the relation of the fuel injection timing for every breadth 
spray angle and hydrocarbon concentration at the time of using the fuel injection valve of the 1st 
example concerning this invention. 

[Drawing 10] It is the graph which shows the relation between hydrocarbon concentration and the 
nitrogen oxide-nitrogen transformation efficiency of a catalyst. 

[Drawing 1 1] It is the cross section of the fuel distributor (the 1st cylinder under fuel supply) of the 
1st example concerning this invention. 

[Drawing 12] It is the cross section of the fuel distributor (the 4th cylinder under fuel supply) of the 
1st example concerning this invention. 

[Drawing 13] It is a XIII— XIII line cross section in drawing 1 1 . 

[Drawing 1 4 ] It is the timing chart which shows the fuel-supply stage to each cylinder by the fuel 
distributor of the 1st example concerning this invention. 

[Drawing 15] It is explanatory drawing showing the composition of the catalytic converter of one 
example concerning this invention. 

[Drawing 1 6] It is the graph which shows the metergasia by the temperature change of the catalytic 
converter of one example concerning this invention. 

[Drawing 1 7] It is explanatory drawing showing operation of the Miller cycle engine of one example 
concerning this invention. 

[ Drawing 1 8 ] It is the cross section of the fuel injection valve (state of a valve-closing position) of 
the 2nd example concerning this invention. 
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[Drawing 1 9] It is the cross section of the fuel injection valve (state of a wide angle spraying 
position) of the 2nd example concerning this invention. 

[Drawing 20] It is the cross section of the fuel injection valve (state of a narrow angle spraying 
position) of the 2nd example concerning this invention. 

[Drawing 21] It is the graph which shows the relation of the excess air factor and hydrocarbon 
concentration for every spraying configuration. 

[Drawing 22] It is the graph which shows the relation between the fuel injection timing at the time of 
cylindrical spraying, and hydrocarbon concentration. 

[Drawing 23] It is the cross section of the fuel injection valve of the 3rd example concerning this 
invention. 

[Drawing 24] It is the important section cross section of the modification of the fuel injection valve 
of the 3rd example concerning this invention. 

[Drawing 25] It is the cross section of the fuel injection valve of the 4th example concerning this 
invention. 

[Drawing 26] It is the circuit diagram of the solenoid drive circuit of the fuel injection valve of the 
4th example concerning this invention. 

[Drawing 27] It is explanatory drawing showing the physical relationship of the fuel injection valve of 
other examples and ignition plug concerning this invention. 

[Drawing 28] It is the timing chart which shows the fuel injection timing of other examples 
concerning this invention. 

[Drawing 29] It is the cross section of the distributor of the 2nd example concerning this invention. 
[Drawing 30] It is the cross section of the distributor of the 3rd example concerning this invention. 
[Drawing 31] It is explanatory drawing showing the composition of the fuel pump of one example 
concerning this invention. 

[Drawing 32] It is XXXII view view in drawing 31 . 

[Drawing 33] It is the timing chart which shows the fuel injection timing at the time of using the fuel 
pump of one example concerning this invention. 
[Description of Notations] 

10 [ — Cylinder interior of a room, ] — A four stroke cycle engine, 11 — A piston, 12 13 [ — An 
inhalation-of-air bulb, 16 / — Exhaust air bulb, ] — A suction port, 14 — An exhaust air port, 15 17 
[ — A throttle valve, 30 / — Exhaust pipe, ] — A cylinder, 20 — An inlet pipe, 21 31 [ — Platinum 
alumina system catalyst, ] — A catalytic converter, 31a — A metal ion exchange zeolite catalyst, 
31b 40 [ — Fuel distributor, ] — An ignition plug, 50 — A pumping bulb drive, 60,150,160 61 [ — 
Distributor fuel outlet, ] — Distributor casing, 62 — A distributor fuel entrance, 63 66 [ — Plunger 
drive, ] — A distributor plunger, 68 — A fuel-flow regulatory mechanism, 70 76 — A fuel-injection- 
timing regulatory mechanism, 80,100,1 10,130 — Fuel injection valve, 81 [ — The path for wide angle 
spraying, 82b / — The path for narrow angle spraying, 83 / — A valve element space outlet side 
path, 84 / — A fuel exhaust nozzle, 85 / — Valve element move space, 86 / — A valve element, 
87 / — A valve element centering-control machine, 90 / — ECU, 170 / — Sequence-type fuel 
pump. ] — Valve casing, 82 — A valve element space entrance-side path, 82a 
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[0008] trawmut^tt. mEtt»a%a: 

LT> BaE«S^APA^99Ei88»&S&E#^»Srart 
fc*<2MAP«att£:* K#<*»»a!Hlrt<Z)WE«» 

«»B«»iHPfc»<ffiiBmp«ia»tft*u, mie^ 
nupfliaK^ MUMtan. *n*n©«#mE* 
Kupcajftu «a<oR^raaipfliffi»^-5^, ^< 
strata pflja&te* — jea>*rti«iRiviT^ 

we— »©gsiHmpfl!ia 

S8tt, *E*ft*!t«a»«*U ittJfEteOpcDffiP®] 
aKtt. ltEJCAWi«a»**UTVi*2lit»«i 

[0 0 0 9] Sfc, flJEB»sadt-rsfc«)Oft«S«H 
^£^"3" £ 4 S8E«S»«lt*i. 

S9E«»«i*#^e«^«it$ns^^PS5-r^« 

»*a^*»fcl»EMW*^#^*)E*fcBfctto3fe 

e*»*»#* £ «» * «wr 5 ma a * ± 5 

-r^xh*lc, WEJ^«»#©ttE#*ttBW«s#atc 
M b T 89E## cd <£B ft * x. o f * WW 

nE»A4ttt#a. ttE5/y>y©ft»fc 
w^assifTf, aoffirE^^MEJEftiasffifi 

[0 0 10] M)EftjB«naMloME4^» 
[0 0 11] 
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&tc. mmvm&mm * * <Dmt*mm& t. \z 

[0 0 12] *&, #3W!Tn ffiWRSt&^frLT^ 

[0 0"1 3].*fc, «5HUOT9lcn «H©j£^0«i 

S* 
[0 0 14] 

[0 0 15] gilt *SSJB«ortK«BB (X>^» 

>>>>n 4gg$7- *M#;vS;tfv i J>x>sJ>i 
- h i 3Rtf#»3R- h i 4#»«sn, ^n^ntc® 

R»6ftt^*. !isa#-H3i:n »a;twi5 

*R»6n, »»#-M 4 ten 6#R 

w-snrn*. Kg* 2oj:ii ^o^ms^cd 
th*. — iwt 3 0i:n c^co^sssi^itf 
Rtt&nTv>s. i/U>^i7©»jsi:ii ?&ai*#A 

—9 9 J**v h 1 8H 7^X-* (H^^tlTVift 

[0 0 16] KSlW^l SWffl/^l/^l 6fcn 

8 Ofctt, »ft«rifc«ISrs«» 
<D«^tf«*^»iSB«E-ra/S:»©«»»E« ("Sit 
RfJBPffii^R) 6 0«^ntv^o XDyWP/^ 
72 1 7 9 2 3©»flsfifcMftUTl&ff 



(4) W8- 1 7 7 6 8 4 

-TS£5> 7-f ir2 2TT^ir;u^^;i/2 3 

i\z\t. zn<D\zttVTmwm^*Mt>-?%fflwi3-~y 

b (ecu) 9o^a$nw5. 

[0017] K^t 2oi:n dd^ffi^ssicDsasg 

72 1 ten ■tOHflESKWHr^xny h;VHKff9 2 

(B^$nTV^Vi 0 ) \Z\Z, CO^mWd (X>> ? >[hI 
£«a-r^X>^>lHrt£*th9 5OTRtt&ftTt> 

So 

[0 0 18] £St«Sfiff9 1, XUy b)Vtoffik$ 2, 

»ai*ait9 3. »8«7ia«ii-9 4n ^n^mmr 

20 0*HiBt&«»azy h 9 0 fctttfj-CSfScfc^, ttff 
^D3>ti~ ftttS9 1. 9 2, 

••'frb<D7±u#m^*^J V9)Vm^\z&&?2>A/ 
fBtt^nrusROM (B*$nrv^vi Q > , rom 
ncpu (^^ntv^K ) , &ms&fr*>e>&B\ 

feM^ CPU ic J: S^S^m^^-^»tciStl;bT*5 < 

ram (B7Ksn-rv>&v>. ) ^^itM^nt^ 

30 So :©M«azs;b9 0H «»*i«€r*«>S«» 

0 8 0«JC*tUT«mi1B-^*ffl*"rs«« 

[0 0 19] R««2 on B2lC^T^Tt<. X>v 
> 1 0 OKmtf- H 3 i6#fc43^TIt«ttK»jS3n 
TV^So R«tf-M 3iE«fc*tt*RMf2 

0 ©ffi*¥8R tJBE*a5fe©W*RttB 3 CD nTdi < 
Ttefr^. 2 0©i**8RSl 0 cmlClfci 

^lOcmOt^Mfc lxlO'Patl^t 

n ^ofc< t«oTi^sw>^> i ocDtb^trj^ 

3ffic«JC*3ttS»ft«2 0<Z>MS¥&R£ 1 OcmctOfll 
ST*5R0ft«l/T^5, X>>?>10^ 

■rso 

5^ [0 0 2 0] S4tC^-r^3lC, — ^® 
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(5) 

7 

\,*T\Zi&WW'7l 5 a, 1 5 b©**«V>T^S. ) 

at^n^n2:3r^KttsnTv>*. asa^/w^ans 
!4^$ii-^^(DTab^> 0 m«/t^^nuwi5 0tt v 

7h5 1t, ZO*2±zs*y b 5 1 OEHE^AOSIE-r 
%>ilk> 5 2 A 5 2 CD^ffiiiSMbte 

5 a, 15 bOXrA^^ K(C&« 10 
t5Dy*-7-A5 3a, 5 3 b Dy*-7-A 
5 3 a, 5 3bft»»^T«lc3t»rftny*— ; ^t7h 
54a, 54bt^LTl^ e Dy*-7-A5 3 
a, 5 3blt -^0««^*A©HBl:»-3t»lit 
SUET, «*<D««*t/t;i/^ 1 5 a, 1 5bOXrA 
v;HSffUT, A;^15a, 1 5 b&ftf£Siro> 
/W:/ 15a, 15bO'j7 hfiRtf KA^^f 5 > 

[002 1] *mmmx\$. m4\z^^o\z, x>>? 
mm. mm<omm\zmm<Dm<Dmn^^)>9Mmzm 

(i.8nflT) , mSJWfi 5 0±|[i:#fl/fc«H 
las [-^r^ch<. x>^>iae)&^se3£fc^^«ffij3&< 

0»»xaoi»*Ctt, -^©a»/^l 5 a, 15b 
(DO*. —^W9tSU\)\,?\ 5bOW|st-l»»l:*± 

2fcJg|sIift£rafi)GU KJ*cME£*HoTVJ*. 

[0 0 2 2} «»«it#8 0tt, ®6lC^Tcfc3tC, # 
*86<h, ##8 6<D&m&mB'TZ>&mmffi§&8 7 
«*»ii&8 2, 8 3^#^1S^8 

TV**. «8*«I»8 2 f 8 3H -^WWAP 



4$IB¥8 - 1 7 7 6 8 4 

SBajP8 4t^oTM, E0«R»ii&8 2, 8 3CD 
##»»SIH8 5^MSn, 21C0##:^SigS 

0, ##»»ffi|fl]8 5©— «»»tt£LT<Z)«B 
ftfioTW*. *(tt»ftlB8 5*6jW»«UP8 4* 

(bit, ##«fiiniapi!iaai'ra. ) 8 3 

S. ) 8 2H fft^K8 5 tCM^fifJT-OtC^ 
*nt^«. £ <£>— ^> lZttfrtlfrm?& 8 2 a, 8 2 b<D 
5*, -^OjISS (KT, j£^PSSffiaKit-^o ) 8 
2 attra«tt<DaP«»»8 3©*iMdClC»bT*lt 

umznif, ffi^c^sK (bit, «ft»8#s&<>:-r 

£ 0 ) 8 2 bt±UPfiHtt8 3©+iM*fc»LT*M* 
MB 8 2 aO#««»ffllH«P*BIWT^<-*T*ft 

Qifi!@8 2 bomwnainflpexjeAmliK 

B «60«SI) ffift«»fflaB8 2aO##:^14 
ffilH«PRt»AWi/B»»8 2 b<D##»»£fflffiOn 

IBIC#*»»SB88 5fttC«»6nT^S. ttBHf5i§ 
8 7H E C U 9 0 SOMTOf 3^A*t S/MOX 
T7tf>^-^8 7at, JKDXT-ybf>^-^8 

7 a©IlTimxh7/^8 7 biStltW, 
&BiM&&8 7&, *©Xh^8 7b^#»8 6t» 
«LT, ##8 6&g»<Bffififc<M<*-&*, 

tii«BS8 7n ecu9 ofrbwmmzi&v 
ismftmmfomz&mzitZo 

[0 0 2 3] ##8 6**#Hffi«£ffiBUTV>Sfc*te 

w 8 5 e m p^naB 8 3 ^mn 
zctifi-vg-r* #8o^s«fn»snftK #*8 

2 aO*#H^T^«. tetDT, ^KDJA^JSg^aB8 

raa*jg®«£fc^T, ajp^uBs 3^it> «b»« 

»P8 4^6nittl:*»Sn5. #^8 6« 

8 2a L&ftmSmm& 82b t^BViT^*. 
g^»8 2 bttmP«ffl»8 3lC#LTttfc£«f:£ 
rtlfc#tfT^Sfc». j£^«8ffiM8 2 a^&fflfc* 

^^[Hi^^^ed^n^o se^r, «8»«»P8 4^s 
t£<Djirfm<tez>. Mtftmz* mG\z5F?&5\z, # 

{^8 6^j£«»»ffiB^ffifiLTViSi:^OjSIR»<0j2:^ 
0^S^S^12 0° t^O. t#8 6«^88fig 
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(6) 
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[0 0 2 4] #^JS0SOX>S>>1 Ote, m^Vtc^O 
[0 0 2 5] #@ES£6 Ote, 01 1 IC^-T £ 5 tc, #SB 

o &®ftigi*#8 o {c^-r^^o»s:pei5-r^ 
tz&<Dti&nffimmmmffi 6Bt. #«m«tt# 8 o \zm 

[0 0 2 6] OTy-y>^6lH :/9>>^-^ 

#*&ftiSS*#8 0 a, 8 0 dJCilC^ra^CD^m 20 
P6 3a, 6 3d (M 1 3 \Z^o ) t*M$n 

7 3&tM$tlT^5. «»ilB6 7 0-*©««l: 
tt, »Eiy—»y6 10»»AP6 2^5^7>^ 
*-»»3SW6 5^MAltf«^^y7>yt"- 
6 6CDS^£M6 7fil:«<*»AP6 7 a^»«a 
tl> ifi±lB6 7fii:AoT*fcI 

(^anrv^^o ) izm-rfttbcom 30 

MffiP6 7b«$nW^o »»il»6 7 0i* 
^r-^>y*»taa6 3 a, 6 3 d \zm 
C&75>&+— ^ttJP6 7 c, 6 7d/d«$nt 
:©y7>yt-Wttin6 7 c, 67dtlt 
tt, 6 7 c t»r«8HiP 6 7 d 

67c, 6 7 dH 6 6 0*'MH 

WZfT^Z>Jj\»UZlg=FXUT\<>Z>. 

[0027] 77>v*--mm®M7 ok*. 

-6 6<0jBBS^H«anT^**AP3»7 1 40 
87 l ©rt««fc0o*Ii:»nD-7 7 2 -con 
-9 7 2*IsHERllBfc3E»"r«n— ^3£J#«7 3 x 
>>>> i oo^^S'y:? Hc^-f 5 yy^vv^?* 

^l/Ti»$nW4*Av't7 h 7 4 — #<2ffif& 
^A*>t7h 7 4C»LTy7>^t-6 6 

*ra^»»^igjwajis$nte*o»«^*An«7 uc 

iS$nTV^igP7K7 5iS:lfbW^ X>v? 
> 1 0 CD£9># yt7 ht^Ayt7 h 7 4 <hte, ^ 



*?B1¥8-1 7 7 6 84 

it? 

(DP^ytri/^y btf~®fcT2>£. ^A'>t7h7 
4, igttny H 7 5&tf*ARS7 1 ^bt, 

RS7 1 Ofl^cfcDO^MKte, 4OC0C3SB7 1 a, 7 
lb, -tfWShTV^. P-7 7 2H £CD£jg&7 
la, 7 1b, -IC««TScfe5K:ESnTtiS. S£o 
X. ^Ayt7h7 4^-[Hiet^^ *ARfi7 1^ 

r;^nc@s$ntv^y7>^t-6 6H iihi^l 

[0 0 2 8] «SSli^i5Si6 8H Rfg«0^9> 

-«8»»U1P6 7bSS<tt«tl»if[fflP6 7 b£Bfi 
^SffiB<3b(JDWTffi«»»^JIB^«Eaia®U >^6 8 a 
8 a*a*»»S«iBVl^/< H 
68b^ caMHBVW'f H6 8 b£8SS!BS5U>^ 

6 8 a tom&'rzmi&V V F 6 8ctS*l/TW. 
[0 0 2 9] «»ttimglHllMM7 6tt, ffl*tt<B:/ 

5?t-*-I»fflP6 7 c fcHttS-^T;/* 

— »— *R»ffln 6 7c SK-^T^^^t-S-ffi 
»tBP 6 7 d £HV*5:7 r 7>S' ? *— »ft&g<htf)ffl 

T?a«#»wtBfc«#f$JB^ffl5U >^7 7 <t; cou > 

^7 7&ffi«»»£lt<&««VW-f F7 8fc, 
87I//-f H7 8i:«lt»»IIMBU>^7 7 tSraSTT 
£M£n y F 7 9 fc&#LTV>*. «SWJ8iBfSMJ >^ 

7 7 Kite, ^1 3tC^"r<fc3tC, Si— mSrt&S<Dt^\Z 

i<D&mmmu6 3 a, ■«. 6 3dicai: 

£^jI?L7 7 a, 7 7 d^MSnx^*. 
[0 0 3 0] tmftm&e *Ayt7b7 40III 

tetc<t^y^>> ? ^-6 6©aa»»tc^o, Sr— : x> 

if«SAP6 2j&^y7>^t-#1^6 5ftJC«» 

Lfc$tfef£:?*9 — 6 6 ©TOilK 6 7 , Pftttll$ 

MmW ] )>?f7 7COjg317L7 7 a, 7 7d^lT 
^— ->>^3fsftBP 6 3 a, 6 3 d#>£«StB£i± 
«»<Z>^r— ^>^«S»asn 6 3 a, 6 3dtf>5 

S/>^6 1 IcSt^^^yt-e 6<Dimfe^S^i:o 

7>yt-6 6C0lHl^tCcfcD, »lft«ffl«»«»#8 

0 a, ^HSii§)ffl«»®it#8 0 c, nufmmwm* 

M&8 Od, *2«1Bffl*»«»#8 0b<DW"C, 

6 COM PtM# > ^ ^ 6 £#iE-r* c 

[0 0 3 1] y-y>^»aiP6 3a ( 63d^ 

$n^>o ^7>yt-fiSAP6 7a^e^7>yt" 
«»^jlK6 7K«EXLT^fc«S»«, >^9>> J ^-^ 
J(SfmP67c, 6 7 dOtt, 7 p 7>^t-Ifi»liiP 6 

7 b#fcfc«ffl" Si JSBT»5. fuT, «S»SSfi«affifl(«l 
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11 

6 6 CD«&fig$S5 U >9 6 8 a Sffifi^WSitrS - 

U mttftn;:, ^>9tHWHfla6 7 c, 6 7d* 
e)^r-'»^MP6 3a > 6 3d^LT^- 

[0 0 3 2] ffA»E8 6 0^6ft«S»5at#8 O'MB 

$n^>o mah ^ 1 1 msm i 3 tc^r<fc-5 fc, 79 10 

>^*-SSH«»tHP6 7 c0ffitt8U«ffl©ir- 

7>5**-»— «8tttfiP6 7 ctSUfffi^- » 
yjBWBP 6 3a &tt«ttPMNMf U >^7 7Qg3i?L 

7 7amt, lIUT^So fcT, 7 p ^>v^- 
6 6a)M£ie6 7^0M1 ?7Z/V\-%-m 
SBP67C, U>^7 7 0>aH7L7 7 a, SIlftlRffl 
<&*~>>yjK»BP6 3 a^lT, SglSISfflOBK 
tt*##8 0 afc«»3n*. S&, 20 
®ftHJP 6 7c tf>&©£:S(! 1 »«E©^-->>y«»ffl 

fc, «HI»)miU>^7 7#«z:«lt<WHCffliUT 
tr>*fcSlCtt, ^>^t-»-tfiain6 7c3&J«« 

»«n«u>^7 7fc«fcD»3^n, ^>>^-sfsx«s 

»Bia6 7djWBUt, ^>^^-*r|»BP6 7 

TH*. fiEoT, >^>>^-6 6(Z>jB»*a»6 71*1 
^7>yt-frMP6 7d> Sg4ftfU 
ffl0^r-y>»aia 6 3 d^lt, JB4ft«Jfl<0 50 
B»t«#8 0dl:ft«sn^ 5 tc, "SSWJffl 
MttV>if7 7 JltlcfcD, miMi^ffio 

«»*l*#8 0 afc«»&«#1T«\ «4affiffi|Rft« 

w#8 0d(:)B^«»nc^Tfs. ^n^mv^ 
#^st, jBn«im»fiM!WB7 6*»(pa«!ii 

[0 0 3 3] **1IWOX>>?>10^11 
[0 0 3 4] **JM(Ttt, E«XhP-^^*fbTK 



»«¥8-177684 

^>U>^Srtl 2ICffiftfltA* (HI 7 (a) ) . fcf* 
h>l l*TFJEj«lcilBiL (BIB (b) ) , M 
Xh>l i^fl|*Wc±#bT^6»«/t;^i 5 SHU 
£ (H0 (c) ) o 5 ^BBl^ 6 n/tRr 

a-rsianTjKffsn* (hh (d> ) . tfxh>i 1 

6*15 mm (e) ) o £<DfcfXh>l 1&±J£j$l&*> 

T»£tcST**T<&w#»sxa£fe* (hh 

«>, > U 1 2 Xtt«MMF 3 0 \Z®%H 

nz> mm (g) ) . 

[0 0 3 5] z<d£o\z, ft«xea>s 

;i/x>y>i0fe> Ji<(W»/t^i 5&Bi;*c:i: 
hn — ^{c^fLTJEffiX hP — ^S:/h^<, 
*ttSt. JEEffiX hP-^tC^UTI»38XhD-^$ 
i:f<LW5 9 ^<086ftA;uyi 5©HHfif»BOIfiW|i 

[0 0 3 6] $7-^^M:^^TH ffi&SXhP- 

[0 0 3 7] f^T, *SIS6«Ttt, £<7>*j&*#8rt- 
Mc#mz\t* Wl%^2 OOfiBB^SSn^l 5 

^u^-r^dttctsai^oisT&ia^Tb^d, z. 

flSWftpMtbrv^oT, 8R»#-h»ir»H*»»*b 
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[0 0 3 8] Sifts h*irett> KfHT 

S£EIB4fc»©«*l**«lfcff5 2:i39«'C**. ft** ft 
5 o° JKWfc»atn;^i 5« 

BC*fcV>5iIfcT»*. 
[0 0 3 9] R9tL jfefc«^fc2M^«0«S»W»# 

43. BEHCET. «MlCD«tNI«]a 0 s tt. ElBJiXjft 

T (EEm±XA (0° ) lcfi^<*rtllcW«JB«A 
f&tfiBEm±XjH (0°) d^^7>^T?»-10 0° 

^bfct#^«ft**«s*«*fejft<fto. emeu* 

»»«&a&*T*>, «WtW«B3&«Ba»±5EA (0° ) * 
^7>^ftT^-40° JCftS^T, gHb*5R«S 
tt. jmojc#t9MM*i 2 o° fcbfct^oKfl:* 
*«*J:Dfc«<J/3a£^2*fcLftl>. £<Z>£5 
fc. *jW^»^JEtt±5EjiS (0° ) *^^^>^ft-C» 
-4 0° Kft£i;T, «»©J£*«D«»«*3^6 0° © 
tt<t0i 2 0° ©**«KYfc**«K*«Wvs<ott, »R 
©j£j&*D«»Afl»*l 2 0° <D-£ifiisV>?l 7 011 

J£t&±J£]£ (0° ) A^^7>me-4 0 o tCfto 

tz&m, &n<DB;&K>msMmt>*i 20 0 otfi06 
o° (Djj&mitx.mmm&mwte* mMmm&&&± 

Kj«fli<*T«S1i:*;iifc«fcD. fcfx h> 1 l ***8» 
# 8 0 tdjfi < ft 0 . JBHOIEjW D *ft«fl»* 6 0 8 

[0 0 4 0] fcT, *»«r«S*«)K-rS»^ H# 
Wfcfct ffi«±0gjft (0° ) ^5^9>^»-4 0 

AttWfctt, JESS-h?E^ (0° ) jfc5*^>*ftT?*5l- 

4 0° iz^ttsm \z%m s« wfcjrr zm&iz \mn 
**ss*r#^ia o ^ft < -r^o 

[0 0 4 1] iC5T, «»«*ffi<0^ft^iaS»ftW31 



(8) W8- 1 7 7 6 8 4 

14 

•cfto, j&&a^*£Kft* uofcd, 

o©3Sfrt»r*<©»H#»«itan**5, «R»o«»ft 
s^i2o° ctnn tijcfWA oiHiD<z>B'&sa 

[0 0 4 2] eLL&*i«e>*£, BU 4 K^ck 5 IC* 
84Ml*X6l*£tt. Mttt«*XSttJ.^«flM*€l 
20 2 0° SCU XftffXCttirtt. «Stf$J8£¥-fc.E.^« 

T, dCO^^ftM^^^ffl-^fc^iC, EPU90H 

th9 2TttHi$n^Uy l©Hlfl»fcjS 

tt, «»»IB»6 0<7>«8»«»^»iiSffl««l7 6J:Ml 

«S*# 8 0 <D#>*fl«PSgg5 7 K1»UT» PSSftJt^ 
20 1 2 0° tC-TSct^m^'r^- EPU9 0H g 

tt* «KS#K8 6 0<O«S»«»«FS8i3as««7 6fc#L 

t, 5 >^A-e#ai 8 0° *<-rs<t 

5 If «8»i8tt#8 0©2WfiBPl&»5 

[0 0 4 3] ft*, SOftfc,fcntf, m 

m&m\*ioo° K±T^n«ct<, 9 

0° HTT*n«*v^t3Wto*ofc. *^ffi^J 

mmmm»s 2 atDmtaiMacic, KAMI 

[0 0 4 4] <h^^5T. #»#X*©«fl:**»K«, 

8j£t5S*Kft»wj«bfflo»K3 >/\~* 3 1 cote 

\zmt*mfc&*fc< LTL^o^, «&:3>/\*-^3 
l ft 0, S5SK^b4&aS^?S<fto 

fl:W«K3&«*«l«Sitt^ft^^«BB'r, 

[0 0 4 5] ft§LS3 0l:»tt^nt^5ii3>A t - 
^3 1ld^ ^ 1 5 \ZtRTX o IZ. X>y>10W:^ 
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^ h$J$83 1 a«* ffifliSttjWB^J&i* N 
;1/^&»8I3 1 btt, «flHfcW£l***, NOMi 
BftWRpOKIb** (HC) &K#*tt<. Hi0£fflv> 

btfMBU CDHE, «W»©HC«3W«<, WtT52E 
b fc J; 3 - a*K < * £ 

T^*&«-f 9 -f htt«S3 1 aaWMM- 

»#Xffll£#Si^}fc:86K\ HC^>U>^afil2^& 

[0 0 4 6] x>^>Jft»WrK:#fflsnsHCtt, £fc 
#XK<fcoT««n>/t-^3 l 

&«^*>£SH£*7-r h«^3 i acwri/WfcH 

*«^-&T»»^tfXiaflE&fl5«>S, **W1 
[0 0 4 7] HI 6fc«TCfc SE#X<£> 

-f h««3 1 afcaara**. cownn 

h««3 llcWtU-C^&HC, NOx 
tfi* ^SlCHaO, CO2, N 2 (C^g|^n^)o 

C£*rr. S^lc. Mlcft<5£. fi&7;i/5;J-*ftB« 

3 1 b«%»cttieutt»«. 

[0 0 4 8] #*KSWT?«, StSKLfc.fcSK:, «»ftfflf 



9) «f&8¥8 - 1 7 7 6 8 4 

t v> § 9 4 \z ± d *m $ n&a*fc« c 

Sfff9 3fc*D*ffl$n^ja*^«>^86 6nfc«*^ 

fcSSTH ECU90H ttM9l?&&&BftU - 

86SfcSftfc»£fcfc**T?rau 6 0 v>mm 

r^>c »a*fiflgw-9 3K«tD*m^nfcii«*^863e 

&6£nfcMg£r®X<5<h. ECU9 0H ttnttfltoPK 
[0 0 4 9] K±©«t-?^- ***MlT?tt. 

a? ttm-?z><D&®mvx^z>z.£x, nm<Dmsett±itf 
j««i«86x>5?>ffl*«rti±***J:i3!««*fc* 

[0 0 5 0] Sfc, **JB«Ttt. SteMlWWrfctt. UK 
KflDjC«(D«Sftft*l 0 0° BUKUTjfll*:/9iM 

oT5feje«tt&H*c:t^t?€?*. *mmmx 
30 H *»©«wi»»*Jii»©i£*o I-' 

"T^ti:*tc, «Mt3>^-^3 l*»*A<«IBaii:T 

[0051] ft*, **js«ii, s?-»-f**i>s; 
fs*anfc ; bcDT^ft<, s*<&#vu>x>s?>fc:sa 

[0 0 5 2] ^tc, 2 ©*1M>IK:'3^ 

40 T, HI 8-13 2 0Sffl^TR§BT^. **H«J<D»I4 
10 0H H 1 8 KiStVfci tC, 106t, 
1 0 6 (Z>fig£P@5-r^ffi©^a5^ 1 0 7 <h, «S» 
1R1 0 2, 1 0 3 Rt#H«£«j£ffl 1 0 5 jftt»aan 
TV^t^tCCn^^S^^^r— >>^1 0 1 ^£WU 
TV^o jttftfittl 0 2, 1 0 311 — *0«JfiB^«S» 

ap (H^snrvift^. > iift^T^o, ffi^o^gg 
3^«*maip 1 0 4 <hftoTt^*. ^<D)K»aBio 
2 , 1 0 3 tc, ^fr^a^ra 1 0 5 amn&stu 

u©#*»»2Bi 0 5 AKc«>flm3QfSflE*i&tfJ:9lcft 
50 ^T^So ##»ilfa!lBl 0 53^6«H«fflai 0 4* 
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tomes («T, &m&nmm&tTz> 0 ) 1 0 3H 
WkJ»**ftT^». *ft©fflBffiPflMK<0'3 , &. - 
i*tf>ffiK <«T, »A«gffiIB^t^o ) 1 0 3 b 

iftWiccMiT3o B **-r*rti»c#(tfT* 

*o ) 103aH «»*^tttC^l^T6 0° fcdSTlfr 

[0 0 5 3] ##1 0 6\ts JEftWSfflS&l O3a0 

»aB«P*iCJp«»10 6b^ ^©#«»10 6 i0 
b#jfc«KBmSftT^£##l 0 6a ^^tlt^ 
ftft&®l2m 10 5lt ^10 6 (Dftffiffi 10 6 

bo^A^aty^«9«^»^Wi 05bt> ^*io 

6 £>## 10 6 ad*JR***#»»ffllB 10 5a 
bt^« #>5r--»^l 0 lte, #JSffl8»£mi 0 

5 b <h#*£»£fffl 10 5a lOUSf 

[0 0 5 4] ##1 0 6H #110 1 al:SMl/t, 
1 0 5 art<7>«S»*^«a»S6^IW 10 5 
brtfc«na£fcV>#Hffi« (018co*tti) ^ 
"»8ffljIKl 0 3 a<0^«WSffiW«P«IBW*-*T 
»£Plf5JBM&l 0 3 b©#ff»ftfflBMBlPSBBi:si2: 
(Bl 9(^)W i, CitSflKl 0 3 
a <Dftfc&m ffi MAS □ * H b * -J5X&& « Sffl SB 1 
0 3 b0#M13M!P^it^^«iei (0 2 

o©*» tic, sn^ttcmftani o sakr 

[0 0 5 5] figpfSfll 0 7H ECU 9 Ofr&Ofll 
WA*t**lOXf*; tf >9*l—9 1 0 7 a <h, £ 
OXfy K>£^e— ^ 10 7 aOiK®iTi!lf^-r^X «?0 
/II 0 7 btStlTW. &gPtBgl 0 7 WU 
Xhy/U07 bd^ftlO 6igMbT, ##1 0 6 

0 7H ECU 9 O^GDfg^lCJ&bT, ##106 

[0 0 5 6] B 1 8 (C^-Tcfc O fC, ## 106 j&*#BHft 
gtCfirgbT. #er—»^l 0 10>#ffil 0 1 a\zm 

misX^ztzizte. %m&*ft&W}&m i o 5 a^e> 

105b ^ssns ^ #io ^ 

0*>fc«»Wlt3nfcK, 01 9ic^Tci:^{c, 
##1 0 6«t«3WCU7 h7^^bi2:«i«8fi:«tcfirs 
IT, ##106 ©#««|S 1 0 6 b*t»ft*8fflIB 1 
0 3 b©##5»»^IBMMP<D*S:SViTV^i:#JC«, 
#MlSffll 0 5n0^t^ft4»ffliIBl 0 3a 

^10, -towoojuswan i o 4 a*^«»$ns. z: 

0^0«S»0|£^D«»ftfl[tt, 12 0° fcfc*. £ 
fc, 0 2 Ol-^r^^fC, ##1 0 6^S«CU7 h77 
:/b»A«8&llK:&BbT, ##10 6£>#*g&l 0 

6 btfi&Mmmmi&l 0 3 a0#ti&ftffiM«P®» 50 



- 1 7 7 6 8 4 

«^«es^®Ki 0 3 b^jio, -ta)««o«»fflp 1 
m\t, 6 o° tc^^c 

[0 0 5 7] Z<D£z>\Z, *HJS«fijO«8»iRlt#l 0 0 
J8^<BJI!R»*lt# 8 0 0&;b D IC^JK«<0«»«I*# 

[0 0 5 8] aWfclB«Oj«W«»*l 0 0« 

2 0 p 8 4 s © 

«»«»»tt^n«ttT**fc«), 021 fc^-r^i 

[0059] i§j2 2tt* «ss^#««ci«jrrs8S»«i* 

«8a©«s«»# 1 0 0 s»f ts«^t>, 
[0060] mz, mmmmfr<Dm3<D^mmiz-D^ 

X, H2 3&ffl^TR«t*. *SUB«<Ojl8»*l*# 1 
1 0TH 0 2 3 \Z^T£o\Z, ##£bT3«tt©## 
1 1 2SfflW4. £03fcR##l 1 2tt, pJf&ftS:^ 
TfcHIWHea y H 1 1 5 fc<fcoTfc? > 116 ^LT 

tfx h > 1 1 7 tmmzm^nx^^o «£ot, #y 

— »^l 1 1CQ#&1 1 1 a*fc«W»3SnXfc±<&« 
^OSS^ofctbTt), C^ilJSPy P 1 1 B\Z 
^OKiRT^'So «S^#1 1 9 0##1 1 9 a#3l£± 
^f^n^i:, JE*^1 1 8£>EE*jWETU tfXh>l 
1 7^A*^1 1 40*K<fcoT»L±tf 6*l> 3^«## 
1 1 2tf*±#U #1111 aM##l 1 2 

3»«hv>t, «tBj*t«»sn-5. ^ji&as»«*«##i 1 

2, *K Fl 1 3. iJSDyHl 15, t!Xh>l 1 7 
T, ^Tnt>/h$<, glT^D, iS«tt30«S5<- lit 
>f ^;HC2®iJtlfr*Jli:^Rl«BT**. «fiS# 1 1 9 
C0##1 1 9 a^S^^ EE^f^l 1 8(0E*#±# 

trxh>i i 7*s»bTtf6n, *«#»i i 2*« 

[0 0 6 1] d Z-X\S. EE^^l 1 8<Z>ffi*««»fc«K 
#119Sffl^W5^ u(Dti#l 1 9<7)^t)0fC 
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19 

&o\Z, JE*^1 1 8 fc»riS-r*M<B-«fc, «»si 
(D&m&^l 2 0*»frt*. Efcfil 1 8i:H 

1 1 7*«ffLT*f Stir, 1 1 2«^r— »^ 

1 1 1 1 afc»L#i*6n«#te, Ernsts 

12 0W$n-5. £<Z>£"5 (CJE«fR^l 2 0jW¥**1 

n>T J >^i 2 lctwm^ns. EEfigffe 

0^OH, X< y^l 2 2&mV2>£* n>^>itl 

2 ncs^^ntiifefs^tttsn, jess^i 2 0 

#JK»LTEErt£l 1 8rtOJE**«fiT-r*. i0 
JH, tfxh>i 1 7#fof^i:±#i/t, 1 

[0 0 6 2] &\Z, «»iB>t^<DJB4 0*IS«te'3^ 

^t®lf# 13 0H 0 2 5 (C^-T ck 3 \Z. ^ft^ft^ffl 
1 3 2WVl//^f FJKHWS1 3 3«SnT^§# 

>>y 1 3 1 #imwi&mi 3 2rtT^i!iTs 

##134t, #BflOD*l«K^# 13 4 &#St^>X^ 
U >>f 1 3 6 #*13 4 ©«B»fcH5£$nTV>*7 
-Vfa7 135^ 13 5 1 2? 

l*WMr**VVJ<i FBMbTBI 4 0 t> #^r— >> 
if 1 3 1 fiCXoT< «J»t<!!)**t»in««7 
1 3 8 t&fllAT^^o ^HF^H 7 W-f F 

13 7 S:jaS8Xtt«B«L/T, #^13 4 £#®j£-fr£o 
JMfrWfcH Vl//-f Fl 3 7*B«Ufct*»wtt, # 

H #fla 3 4«x^U>^*ic:i:DKU§, 

[0 0 6 3] VU/<.FH»lHlKl 4 Ott. 02 6I£tk 
Tcfc^lC, S^fca£^lfc»W6nT^SfiBE«JRl 4 1 30 
RtfSffiSilg 1 4 2 ^•?tlfr—j5<D9M<D&fr*><0 
«E£7 W-Y Hi 3 7fcrob0TS£fc<O««X^3 L 

14 3t, 7i^y-r f 1 3 itzmn&mvum&MW-?* 

ttti><Db s 7>i?X* 1 44£*«l,TV>*. #^13 4 

oSBE^yi/yY f i 3 7tcaitp-r*«k5^x-r y^i 

4 3£&fmr£o 3 40±#^7L, ^£>#S$ 

&*!$i/T*<ie»:it {gmEEmMi 4 ifrzowztfi 

VVJ<i F 1 3 l\V&lSX$Z>&r>\Z7s<i yfl 4 3i&l 
fTf*. £©J:3fc, ##1 3 4*ftfP$-&SKlCttiS 40 

*be«bi 4 2s«wi/W50T, 

So 3 4*«je<Dffi«lCffia»bTfe<IKK: 

ttfllSflE«iBl 4 l£ffi/BUT^S©T, *8§«££4> 

te<-r*^t3Wtr**t«jcv^-/^ f 1 3 

[0 0 6 4] «±©«»*»#©*3Rtf»4© 

* 2 ©s«b«©«»*i«f 8 0, looKfcwr, 50 
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F 1 1 5^ffifflurt>> ##©i>»»ryi/y^ f 1 3 7 
£«jbu :ovw^f f 1 3 7 (Dmwj-vmm&mmi 

4 2 <h<£mjES?lI 1 4 1 iSWDSAfccfcSfcbTfc.fc 
[0 0 6 5] H2 7H ->U>^S^e*>U>^y 

3 1 OtCH 3ESbT-^CDiS?L3 11,31 2^^ 

stiT^s. ^&®?L3 11, 3i2H -en^n, mm 

3 13, 3 14S»fiW5. 91313Mi314i: 
©IBfl!)T*t<5««fcM^7^M3 1 5, 3 16 

*mnz>* z.<oj&'X75tra>9M3is, 3i6^» 

ttfcAoT&Dfcjfcftifca 1 1 8lt f83 1 

3 £188 3 1 4 fcfc«fcoT*fflO#tZ»»rr*« 

#H mm 3 1 3 £3 1 4cD4 J ^SB^S<tO/h^<^: 

oT^sare, ^cift«3 1 7 t^83 1 8 £&ms\z 

^3 1 0SBBE*£. H«OjftT**«3 1 7t3 1 8 
#H?lkU MfeS^i^^n^o u^TH 02 8K 

[0 0 6 6] JIM*l»>f*^T2|Hl*lrt-*&a6^ 
ft©3K*«lfc*it*5HE»6 0^2 

causes aMfcicwuxn m--<Dnn$:tti<. m 

[0 0 6 7] *SaSHO»ES 15011 jfc<Z>£O609© 
^SB§§6 OCD«»^a3gaa5U>^7 7*as»Lfc%>0>T 
*«JB«a>««#»WWttU>yi 5 7H 79 > 
^ * - * * tt £ «tM> £ b T^ft^ffi©^— O y — >- > 
ifjj8»fflP 6 3 a, 6 3d(D^, 
S6fmP6 3 aJC^>^-S-jB»fflP6 7 c38«aC 
TV>5£€rlC, ffi^^r-v'^^ffiflHlP 6 3 d 1:^7 
«*»fflP 6 7 d*ai;*J:5^ U>^1 

5 7 CDS-S51?l 15 7a, 1 5 7 d, bTV> 

«(0=^<D^r— S/>^JI8f*fflPO'5%. -^<D^r— >> 
y«R»UP)^6«a*39«aiTVi*fc#lCH 

□ 6 3 a3^6K»3^tBT^«£:«KcH *4»fBffl0^r 
— >>^TOtBP6 3 d^SfeJKft^ffiseitfcft*. 
[0 0 6 8] 4»«X>i^>0*'&, 014 

t*»CH »4ft1«J*BEIBXa^6»»Xfi«Cft*i:e 
T> J|imi«««£Elixa^6««xaKtt*i:*fcH 



(12) 

21 

I»*fflTV^t*l:ll *4««ffl<D«WtHP6 3d 
* £ fc«WW*H»* cfc 5 £ IT^5, 
[0 0 6 9] fit, -JO^r-»y«SBP6 3 art* 

y>^MP 6 3 d^6tt^ffl«R» 

(HP63 at^7>yt — — ^3»Bf tH P 6 7 c t.ffl%± 

£±5, U>^15 7©ftHai5 7a, 1 5 7 d, 

»»«t*ffa»-&»ctt, «w»«p»u>yi 5 7^<i 

[0 0 7 0] **JB«0»E«1 5 OCOct^tC, 

^MlilP 6 3 a, 6 3 d(D5^, -^0^-^>^)8 
WfflP 6 3 a^e»^ffiTV^<i:tt> flfcfrfOir-v' 
>^«»H1P6 3 d^SfeHWKUSW^fflSiiC-r* 

35U-C#a»EBJCt5^T, #E«<&» 3 LT 
^3 0&«ViTIBWrs. 
[0071] HHfc^r$}«Sl 6 OfcL 7 P ^>> ? Y- 
W^Stfctl/T, ^7>^t-S-MP16 7 
c K:»LT:/7>^*-S-jR»fflP 1 6 7 d£l 8 0 40 
° <OSr^JlC#tfa"f, 18 0° .fcKHK &5&vh3V>«« 

HUTU H2 9JC^"T»E81 5 0O*2<D*Jfi«lt 
^!C0ci;^lC^7 p ^>v J ^-^aP 16 7 
c, 1 6 7 d^r^fS^tlrcfcO, £S4gtf§S 
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22 

[0 0 7 2] *fc «»#>:7©**«K:^T, 0 3 
1 —EI 3 3 SJB^TBWrr*. «±®#a*lfi«T«, 

[0 0 7 3] *SHfi«0«»#>^l 7 0H #>y4r 
7 1 <h, 7p>^y— »^1 7 lrtTSft^ 
ftf 5 b!X H > 1 7 2 fcf* h > 1 7 2 

h>K»««l 7 3i**l/W*. CcDtTx 
h>SHl«117 3ll Sr^^ir^hti^f 5>£f 
^h^^UT»^ntV^*A^t7 h 1 7 4 
fc, Z<DXA>"ry h 1 7 4CDlHj^lrff^Tl5J^-r^cJ: 
5^Avt7h 1 7 4fcB5t3*VCV>*iE*:&A 17 5 
aRr/jin^Al 7 5 b£> S&AAl 7 5 aOnHffi 
lcS?-rs±5EanTViSJt**A7*P7—Oy H 1 
76a^ iin^JA 17 5 b £ 5E3 

nx^5in*A7*n7-ny H 1 7 6 bt, t!X h 
>1 7 2©«BW{c««L,T^*»»ny F 1 7 6 c fc, 
Jt**A7*n7— Dy M 76 atin^JA7tD7 
-P7 HI 7 6b t«W>D y P 1 7 6 c £^tl^n&£ 

fc»»w«t*»-r*sa»K> i 7 8 1, -^o^A^ 

tD7-Oy F17 6a, 176 b^5^-^lt{: 
^bfTailPy H 1 7 6 c &»»3-fr**-f 5 >^ 
#tf>17 9<h, CCD^-f 5>y«»tf>l 7 9£^®J 

1**A7*D7-Dy HI 7 6 a, mntll±y* 
□ 7 — D v Hi 7 6 b, J8»n*/ H17 6cH S^tC 

^ffjcgH^n, ^n^no-^owss^Jttf^i 7 8 

T?Jjt$nt^5, iBftny H 1 7 6 c<D4fc&<Dl%mz 
7L1 7 7 c«$n, I**A7*D7-Dy H 1 7 

6 a cdu oiaatan* A7 * d7-d ^ h 1 7 6 

bOte^flBWfcte* ^5>y««t!>17 9©«» 
*«tK*oatr«*br>«'&ffll 7 7 a, 17 7b« 

17 6c ©WSbT >Mil?L 1 7 7 7 c fcttttfcfc MtStl 

^^-□7-n»y H 1 7 6 a©*&»l 7 7a tiBn*A 
7*D7-D*;H176 b0)«-&IBl 7 7 bchCD^^, 

vifn^-*i:«^ o air si t z>o 

[0 0 7 4] Z<Dmn-#>7l 7 Ott, MT<D£o\zm 
f^-r-So ?7>?i' J ry h^lHl^bT, iJAvt7M 

7 4rt*[HHE-r££, ^niCHS^tlTV^il^Al 7 
5 aR^IMA 1 7 5 b^EiIfe-r^>c cne>©^Al 
7 5a, 17 5b^@(KtSt» Jin^^^A17 5 



—652— 



(13) 

23 

a, 1 7 5 b<Dftmmzt£l<T^Z%2*y*V7— 
HI 7 6 a, l 7 6 bit 8llSl/tt^*A»tti:iSC 

>f5>^St:>l 7 9)9«ai»*A7*aT— F 1 
7 6 aCDffc^g&l 7 7 al:**t5t^t, 
#D7-Dy HI 7 6 a©a»fc*to*TJB»Py F 1 
7 6c«n. 9< ^>?WW\i>l 7 9*« 

in*A7*o7-n y HI 7 6b©K§»l 7 7bl: 
KS^TWt, lh*A7*n7-DyHl7 6b© 
S»fc-&;biaTT«»n y F 1 7 6 c fcSKrTSo tf X h 10 
>17 2H C0J;5fta»Dy F 1 7 6 c <B»»i;:jS 

[0 0 7 5] &±<D&z>\Z, ECU9 0*6OJB«TV 
W-f F£«K»bT, ^-f 5 >^#tT> 1 7 9 
S-&«TCtT, -^A17 5a, 1 7 5 bcr>5^ 

[0 0 7 6] 

[0 0 7 7] «»ftW«pfctt, 

So 

[BBomtftKfi] 

[0 1] «H#|©x>^>H0©*WSB 

[0 3] Ka««)ft*¥Sti:ffi*tl5fefc©BI«S^"ry 
[0 4] *SS«OK»ft/m^K»*« 
[05] BMl#-HWt1«ft«l#i:«C*B-*, 7-f F 

So 

[0 6] *»WfcffiS*lOl8Jfi«<0ill8»i»»# 

[07] «RnK««»ioiaBfla>jBH*tt# 

[0 8] *5gW^«smia>^SBWOj8R«WI*#i:^ 50 
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[09] 1 ©SaM©W««#*«Vi 

[010] ^ft;**Sffit«j«oS*Kfl:4!i-S*C» 

[011] *»Wfc«S»10*««©«8»»IBSB (» 
lA«lCMB|BHKB l t>) O»f®0TfeSo 
[01 2] ^Sg^ir^s^icD^ifi^lco^W^ESg (IfS 

[0 13] 0 1 1 fc;fctt*Xlli-xlll«8WfflB-C* 
S. 

[014] *5SWfc«S»l«)ll«S«0«S»»IB»^«fc 

[01 5] #3593 \z&z>-$zmm(DMm^ <om 

rtfc^TKWBT**. 
[01 6] *»^IC«S— H»«CDjtt»3>/N*-^©m 

mmmz&%mm&te&*T?7yx$>z>o 

[017] *5MBE:«li*— ^SBW<D5 5— *M^x> 
$?>©»fls*^TKWBT?**. 

[0 18] **«C«**2<Z>«»«©1BR*«# (* 
BIMfcBOttll) (O»rM0-e^So 

[01 9] *^0Jtc^S^2cD^SS^IOjK«»ett^ (J£ 
^igSeeo^Sg) coErM0T&£o 

[0 2 0] *«ffl(C«S»2<D*««<Z)«»«l«f > (» 

[02 1] igii^JKSa), 

[02 2] *«*B^^«om<UtlM^MA^*B 
[02 3] *»Kfc«S»3<0*lt«CD«W«»^<DK 

ffi0-?&£<, 

[02 4] *5SM^«S»3«)S6)fi«©*S»*»#<7>* 
»«OR»»rBBT*S. 
[02 5] #«Wfc«aJB4 0jH««©j«««»#0»r 

[02 6] *as«tc«s*4 0*JB«ojB»«»#oy 
u/^ h^»ihisoiei^0tsSo 
[027] *ftw\zmzm<Dmmm<Dmimstft£j£'X 

[02 8] #«Wfc#*«©^BO«»«l«««aR 
[02 9] *a5KK«sai2©iafiffilO»8E«a)BfffiB 
[03 0] #5HBlC«*JB3©**BO»EB©»rWB 

[03 1] *&wiz&z-mifem<»mi#>7c>ffif8 l & 
sr-tbmbbt**. 

[0 3 2] 0 3 1 KfcttSmiBefflBTfc*. 
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U>^Sl*3, 13-K«#-K 14-»a*-K 1 
5-®HA>^ 17->»J>y, 

3l»-iK3>;W, 3 1 a-&«-f *>2£«H? 
t7-f hM, 3 1 b-a*7J^t*««, 4 0-jS 
>X7?>f, 6 0 -HRM/W7»MMfc 6 0, 15 



^5 



20 



0, 1 6 0---B9MHB*. 6 1-»E»*-»^ 6 
2-»EWBIXD, 6 3-5MEWWKHP* 6 6-» 
6 8--WWMIIWMI* 7 0-:/ 

0, 10 0, 110, 13 0H«MMM«K 8 1-#5- 
V>9, 8 2-#^APM8> 8 2a-JEM 
SfflMiS> 8 2b-*A«!tSfflS8S, 8 3-##aiBU 
□ 8 4 8 5-*#»im 8 

6-##, 8 7 -##ffi«PieiS. 90-ECU. 17 




10 



ttK^a Rem 



IS 8 
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(17) «fi¥8-l 7 7 6 8 4 

[024] [025] [026] 
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(51) Int. CI. 6 

F02M 61/10 



p 
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x«aiaite*^i>rtTBi#it * 
as* 0 ft»W3f 0 £#f^Wi*J 
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